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June 6, 2003

Mr. Nabil S. Fayoumi

U. S. Environmental Protection Agency - Region 5
Superfund Division

77 West Jackson Boulevard (SR-6J)

Chicago, Illinois 60604-3590

Re: Response to Comments and Proposed Response Actions
Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Sauget Area 1, Sauget and Cahokia, Ilinois

Dear Mr. Fayoumi:

Attached are responses to comments on the Dead Creek Final Remedy Engineering
Evaluation/Cost Analysis for Sauget Area 1, Sauget and Cahokia, Illinois. These
comments were in an e-mail message dated March 18, 2003 and were discussed during a
meeting held at the Solutia W. G. Krummrich Plant on April 29, 2003. At that meeting, it
was agreed that the bulk of the comments were directed at one of the following three
areas: 1) the scope of the remaining removal actions; 2) the potential for constituents of
concern in the creek bottom soils to leach to the groundwater; and 3) the potential for
mercury in the creek bottom soils to bioaccumulate in fish at concentrations of concern.

Rather than responding to each of the comments individually (as has been our past
practice), it was agreed that it would be more appropriate for Solutia to present proposed
response actions to complete the removal action, as well as to address the Agencies’
concerns about the long term issues of leaching to groundwater and mercury
bioaccumulation. The attached document presents these response actions.

Please review these proposals and let us know if they adequately address your needs.

Sincerely,

Solutia Inc.

(g Ui
Gary W. Vandiver ?Uﬁ/é{

Project Coordinator
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois EXECUTIVE SUMMARY

1.0 EXECUTIVE SUMMARY

Background - On June 28, 1999, the United States Environmental Protection Agency (USEPA) issued a
Unilateral Administrative Order to Monsanto Company and Solutia Inc. (Docket No. V-W-99-C-554)
pursuant to Section 106(a) of the Comprehensive Environmental Response, Compensation and Liability
Act of 1980 as amended, 42 U.S.C. Section 9606(a), which was modified on May 31, 2000 and amended
on August 29, 2001. The Order required performance of a number of response activities at Sauget Area
1 Creek Segments B, C, D, E and F, Site M and the lift station sump at Prairie du Pont Creek, including
sediment removal and post-removal sampling of creek bottom soil. Sediment removal was completed in
February 2002 when the last of 46,000 cubic yards of sediments from Creek Segments B, C, D and E and
F, Site M and the lift station sump were transferred to the RCRA/TSCA-compliant, on-site containment
cell.

Post-removal creek bottom soil sampling was started in October 2001 and completed in February 2002.
Sample analysis and data validation were completed in May 2002. Validated data were used to prepare
an Engineering Evaluation/Cost Analysis (EE/CA), a Human Health Risk Assessment (HHRA) and an
Ecological Risk Assessment (ERA) for creek bottom soil in Creek Segments B, C, D, E and F and bottom
soils in Site M. All three of these reports were submitted to USEPA on June 21, 2002. On August 7,
2002, USEPA commented on the Ecological Rigsk Assessment. USEPA’s comments on the Engineering
Evaluation/Cost Assessment were provided on September 26, 2002. Solutia submitted a “Response to
Comments on Dead Creek Final Remedy Engineering Evaluation/Cost Analysis, Sauget Area 1, Sauget
and Cahokia, lllinois” and a “Dead Creek Final Remedy, Sauget Area 1, Sauget and Cahokia, lliinois,
Response to Agency Comments on Ecological Risk Assessment” to USEPA on November 12, 2002.
USEPA responded to the Response to Comments documents on March 19, 2003 and met with Solutia on
April 29, 2003 to discuss its responses and identify an appropriate course of action.

Human Health Risk Assessment - Based on the results of the Dead Creek Final Remedy Human Health
Risk Assessment, Solutia believes that no further action is necessary to protect public health. Access to
Dead Creek is generally uncontrolled except for Creek Segment B, which is secured with a fence.
Therefore, two exposure scenarios were evaluated in the HHRA: 1) a recreational receptor (i.e.,
teenager) exposed to COPCs in the creek bottom through wading or swimming and 2) a construction
worker exposed to soil during excavation activities in the creek channel. Potential carcinogenic risks for a
recreational teenager exposed to creek bottom soils in Creek Segments B8, D, E and F and pond bottom
soils in Site M are within the target risk range of 1E-6 to 1E-4 and the Hazard Indices are less than 1.0.

Summary of Recreational Teenager Human Heefth Risks for Exposure to Dead Creek Bottom Soils
Potential Risk Hazard Index
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions

Sauget Area 1, Sauget and Cahokia, lllinois EXECUTIVE SUMMARY
RME MLE RME MLE
Ccs-B 1.95E-06 6.61E-07 2.77E-02 1.25E-02
CS-D 7.30E-07 7.02E-08 3.58E-02 2.91E-03
CS-E 1.69E-07 3.77E-08 9.78E-03 1.69E-03
CS-F 1.40E-Q7 3.29E-08 1.84E-03 418E-04
Site M 2.23E-05 2.32E-06 2.19E-01 2.68E-02

Potential carcinogenic risks for a construction worker exposed to creek bottom soils in Creek Segments
B, D, E and F and pond bottom soils in Site M are within the target risk range of 1E-6 to 1E-4 and Hazard
Indices for each segment are less than 1.0.

Summary of Construction Worker Human Health Risks for Exposure to Dead Creek Bottom Solls

Potential Risk Hazard Index
RME MLE RME MLE
CcS-B 2.56E-07 9.78E-08 3.67E-02 2.17E-02
CSs-D 7.89E-08 9.17E-09 4.74E-02 4.46E-03
CS-E 1.78E-08 4.94E-09 1.14E-02 2.48E-03
CS-F 1.40E-08 4.16E-09 1.98E-03 5.71E-04
Site M 4.00E-06 3.62E-07 4.58E-01 4.27E-02

No constituents of concern were identified in Creek Segment C; all constituents present in CS-C creek
bottom soils were screened out during the COPC identification process.

Ecological Risk Assessment - Potential adverse ecological impacts to fish were identified in the Dead
Creek Final Remedy Ecological Risk Assessment, as revised in the November 12, 2002 Response to
Agency Comments on Ecological Risk Assessment, for the following constituents and locations in Dead
Creek:

Summary of Potential Adverse Ecological Impacts from From Exposure to Dead Creek Bottom Soils

Creek Segment Constituent Transect
Creek Segment B Total PAHs TO, T3, T12and T16
Total PCBs TO, T1, T3, T5, T6, T8 and T17
Mercury T0,T1,T2, T3, 76,79, T11, T12 and T17
Zinc TO, 74,78, T11 and T12
Creek Segment C Mercury T6
Creek Segment D Total PCBs T6
Dioxin T6
Zinc T1 and T2
Creek Segment E Mercury T2, 76, T8, T9, T10, T11, T12, T13, T14, T15, T16 and T17
Creek Segment F Mercury T3, T5,T9and T14
Zinc T5

Ecological risk assessment results are summarized in Appendix A.
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Dead Creek Final Remedy Engineering Evaluation/Cost Anaiysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, llliinois EXECUTIVE SUMMARY

Additional Work - Based on resuilts of the Dead Creek Final Remedy EE/CA, HHRA and ERA, revisions
of these documents in response to Agency comments and discussions with the Agency on April 29, 2003,
Solutia believes that additional response actions, site investigations and performance monitoring are
needed to protect the environment from residual constituent concentrations in Dead Creek bottom soils.
Solutia proposes, subject to the concurrence by USEPA, to undertake additional removal actions, perform
additional site investigations and institute performance monitoring plans, as summarized described below,
under the provisions of the existing Time-Critical Sediment Removal Action UAO:

Response Actions
e Creek Segment B ~ Install an armored, impermeable liner with the following section throughout the

entire length of Creek Segment B as required by the Dead Creek Time Critical Sediment Removal
Action UAO.

Armored Channel Liner Section

Top Riprap 3 to 6-Inch Crushed Limestone
Protective Layer Dense Grade Bedding Material
Geotextile Non-Woven Cushion Layer
Membrane Liner 60 mil HDPE

Bottom Geotextile Non-Woven Cushion Layer

e Creek Segment D Transect T6 - Excavate 5,930 cubic yards of creek bottom soil with PCB and
Dioxin concentrations greater than site-specific, ecological risk-based concentrations and transfer this
material to the on-site containment cell;

e Creek Segment F Transect T5 - Excavate 11,850 cubic yards of creek bottom soil with Zinc
concentrations greater than the site-specific, ecological risk-based concentrations and transfer this
material to the on-site containment cell;

Site Investigations

e Potential Soll to Groundwater Leaching — Collect soil and groundwater samples at the three
locations in each creek segment with the highest predicted potential for cadmium leaching. Analyze
each soil sample for Total and TCLP-Extractable Cadmium and each groundwater sample for Total
and Dissolved Cadmium to determine if residual cadmium concentrations are leaching from creek
bottomn soils to groundwater.

Performance Monitoring

o Fish Tissue — Ten fish tissue composite samples will be collected annually from Creek Segment F to
determine if: Mercury is bioaccumulating in figh tissue; concentration trends of this bioaccumulative
constituent are upward, downward or stable and whole body fish tissue concentrations exceed
threshold toxicity values.

e Storm Water — Storm water samples will be collected quarterly for three years, semiannually for two
years and annually thereafter. Samples will be collected at the outlets of Creek Segments B, C, D, E
and F and analyzed for SVOCs, Pesticides, PCBs, Cadmium, Copper, Lead, Nickel and Zinc to
determine it residual constituent concentrations in creek bottom soils are being transported
downstream during storm conditions. Concentration trends will be monitored over time, organic
constituent concentrations will be compared to PECs and inorganic constituent concentrations will be
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois EXECUTIVE SUMMARY

compared to ten times PECs to determine if unacceptable concentrations of creek bottom soils are
being transported via the surface water pathway.

e Groundwater — Groundwater samples will be collected quarterly for three years, semiannually for two
years and annually thereafter. Samples will be collected from five monitoring wells located in Creek
Segments B, C, D, E and F, one in each creek segment. Monitoring wells, which will be located on
the center line of the Dead Creek channel, will have ten foot long screens located from 10 to 20 fi.
below the surface of adjacent flood plain. Screens placed at this depth will cover the expected range
of groundwater levels, which are normally within 10 to 15 feet of ground surface (bgs). Under dry
conditions, depth to groundwater can be as deep as 20 ft. below ground surface. Samples from each
well will be analyzed for Cadmium to determine if residual cadmium is leaching from creek bottom
soils.

Performance monitoring results will be evaluated at the end of five years to determine whether or not

performance monitoring needs to continue. If monitored constituent concentrations are steady state,
decreasing or below criteria, monitoring will be discontinued.

Rationale, objectives and detailed description of work to be performed for each of these proposed
removal actions, site investigations and performance monitoring plans are included in the following
sections of this proposal:

e Section 2.0 - Removal Actions

e Section 3.0 Site Investigations

e Section 4.0 Performance Monitoring
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois RESPONSE ACTIONS

2.1 CREEK SEGMENT B RESPONSE ACTION
2.1.1 Basis for Additional Response Action

Additional response action is considered appropriate in Creek Segment B to isolate or remove creek
bottom soils that create potential adverse ecological impacts as identified by the November 12, 2002
Response to Agency Comments on Ecological Rigsk Assessment. Transects with potential adverse
ecological impacts and the associated risk drivers are given in Appendix A and summarized below:

Summary of Creek Segment B Sampling Transects Potential Adverse Ecological Impacts
Transect Risk Drivers
TO Total PAHSs, Total PCBs, Zinc
T Total PCBs
T3 Total PAHSs, Total PCBs
T4 Zinc
T5 Total PCBs
T6 Total PCBs
T8 Zinc
T11 Total PCBs, Zinc
T12 Total PAHS, Zinc
T16 Total PAHs
T17 Total PCBs

Additional response action may also be appropriate to isolate or remove residual organic constituents in
creek bottom soil in Creek Segment B because of the calculated potential for leaching at the foliowing

transects:
Summary of Creek Seqment B Sampling Tran Potential for Soil Leaching to Groundwater
Transect Pote chable Constituents
TO Chiorobenzene
T1 Pentachiorophenol, Dieidrin
T3 Nitrobenzene, Pentachlorophenol, Dieldrin
T4 Pentachlorophenol
T5 Chiorobenzene, Pentachlorophenol
T6 Pentachiorophenol
T7 beta-BHC
T8 Pentachiorophenol, beta-BHC
T9 beta-BHC, delta-BHC
Ti6 Dieldrin
T17 Pentachlorophenol, Dieldrin
T18 Chlorobenzene

Potential leaching calculations are included in Appendix B.

2.1.2 Response Action Area and Volume

Based on the potential for adverse ecological risks and the potential for leaching of residual
concentrations of organic constituents from creek bottom soil to groundwater, it is considered appropriate
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinols RESPONSE ACTIONS

to undertake additional response action at Creek Segment B Transects TO, T1, T3, T4, T5, T6, T7, T8,
T9, T11, T12, T16, T17 and T18 to protect the environment and control the potential leaching of organic
constituents to groundwater. Response action area and volume are estimated below:

Summary of Creek Seqment B Response Action Area and Volume

Upstream Downstream Impacted Iimpacted Impacted
Creek Clean Clean Channel Channel Channel
Segment Transects > Criteria Transect Transect Length Area Yolume
(Feet) (Sq. Ft.) (Cu. Yds.)
e CSB TO, T1 TO T2 200 20,000 5,930 &34
T3,T4,75,76,T7, 78, T9 T2 T10 800 80,000 ¢! 23,700 @34
T11,T12 T10 T13 300 30,000 8,890 224
T16, T17, T18 T15 T18 300 30,000 ' 8,890 @34
Total 1600 160,000 47,410
Notes: 1) Typical creek channel width in CS-B = 100 feet

2) Typical creek channel bottom elevation = EL 398 ft. amsl|
3) Typical low groundwater elevation = EL 390 ft. amsl|
4) Typical excavation depth = 8 ft.

2.1.3 Response Action Alternatives Analysis

Containment Response Action Alternative - Installing an anmored impermeable liner along the entire
length of Creek Segment B is considered an appropriate additional response action because 1500 ft of
the 1800 ft. long channel have residual concentrations in creek bottom soils that exceed risk-based
concentrations for the protection of fish or could leach to groundwater. In addition, installation of such a
liner is required by the Order:

Jurisdiction and General Provisions (Page1, Paragraph 2) - “The Order also requires installation
of a 40 millimeter (mil) [sic] high density polyethytene (HDPE) liner in CS-B”

Excavated Area Bottom Liner Requirements (Page 13, Section V.5) - "After excavation and
sampling, Respondents shall properly install and maintain a 40 mil, HDPE liner in CS-B of Dead
Creek.”

Liner installation is also considered an appropriate response action because impacted groundwater from
Sauget Area 1 Sites G, H and L can discharge into the north end of Creek Segment B during periods of
high groundwater levels. Installation of an armored impermeable liner will prevent this impacted
groundwater from discharging to surface water and migrating downstream via the surface water pathway.

An armored liner would have the following section:

Armored Channel Liner Section

Top Riprap 3 to 6-Inch Crushed Limestone+
Protective Layer Dense Grade Bedding Material
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions

Sauget Area 1, Sauget and Cahokia, lllinois RESPONSE ACTIONS
Geotextile Non-Woven Cushion Layer
Membrane Liner 60 mil HDPE
Bottom Geotextile Non-Woven Cushion Layer

Preliminary design of the Creek Segment B finer s included in Appendix C.

Removal Response Action Alternative - Excavation of creek bottom soils in Creek Segment B does not
appear to be an appropriate response action because potential adverse impacts associated with residual
concentrations in creek bottom soils can be controlled by instailation of an armored HDPE liner as
required by the UAO. In addition, the June 21, 2002 Dead Creek Final Remedy Engineering
Evaluation/Cost Analysis demonstrated that a channel liner in Creek Segment B provided the same level
of human health and environmental protection as a removal remedy at a substantially lower cost. The
Dead Creek Final Remedy EE/CA evaluated the following no action, containment and removat
alternatives for creek bottom soils by comparing each alternative to the other altemnatives and identitying
the relative advantages and disadvantages of each.

Dead Creek Final Remedy Engineering Evaluation/Cost Analysis Remedial Allernatives
¢ Creek Bottom Soils Alternative A — No Action

¢ Creek Bottom Soils Aiternative B — Containment
- Institutional Controls
- Containment
- Lining 600 ft. of Creek Segment B
- Lining 800 ft. of Creek Segment F
- Monitoring
- Surtace Water Quality
- Fish Tissue Bioaccumulation

e Creek Bottom Soils Alternative C — Removal
- Institutional Controls
- Removal
- Excavation and On-Site Disposal of 17,780 Cubic Yards from Creek Segment B
-~ Excavation and On-Site Disposal of 2,220 Cubic Yards from Creek Segment F
- Excavation and Off-Site Treatment of 9,830 Cubic Yards from Creek Segment F
- Monitoring
~  Surface Water Quality
~ Fish Tissue Bioaccumulation

Containment and removal were the only remedial technologies identified as implementable and effective
at managing the risks associated with residual concentrations in creek bottom soil. For the removal
alternative, any excavated creek bottom soil that could not be transferred to the on-site containment cell
was taken off-site for treatment and/or disposal.

A forced ranking system was used to identity the alternative that best achieved the requirements of the
seven evaluation criteria used to evaluate remedial aiternatives. in this forced ranking system, the
alternative that best met the requirements of a criterion was awarded a score of 1, the second best
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois RESPONSE ACTIONS

alternative was awarded a score of 2 and the third best alternative was awarded a score of 3. Using this
ranking method, the alternative with the lowest score was the one that best met the requirements of the
seven criteria. The comparative analysis of alternatives is summarized in the following table:

Dead Creek Final Remedy EE/CA Comparative Analysis of Interim Remedial Alternatives

Alternative A Alternative B Alternative C
{No Action) (Containment) (Removal)

Threshold Criteria

e  Overall Protection of Human Health
and the Environment

w
-
N

e Compliance with ARARs 3 2 1
Subtotal 6 3 3
Balancing Criteria
o Long-term Effectiveness and Permanence 3 1 2
e Reduction of Toxicity, Mobility or Volume 3 2 1
e Shon-Term Effectiveness 3 1 2
e Implementability 1 2 3
o Cost 1 2 3
Subtotal 11 8 11
Total Score 17 11 14

No costs are associated with Alternative A. Alternative B ($2,016,647) was less expensive than
Alternative C ($7,516,988) on a 30-year present value basis and provided similar protection of public

health and the environment. Estimated costs for each alternative are summarized below:

Dead Creek Final Remedy Engineering Evaluation/Cost Analysis Remedial Alternative Cost Estimates

Project Element ARternative B Alternative C
(Containment) (Removal)

Institutional Controls 165,113 155,113

Monitoring 453,426 453,426

Remedial Action 1,139,220 6,712,310

Operation and Maintenance 268,888 196,139

30-Year Present Value Cost $2,016,647 $7,516,988

While Alternative A was clearly in lower cost and more readily implementable, Alternatives B and C were
more effective short term and were the better alternatives for protecting public health and the
environment, complying with ARARs, providing long-term effectiveness and permanence and reducing
mobility, toxicity or volume. Alternative B scored higher than Alternative C because it provided greater
long-term effectiveness and permanence by preventing the discharge of impacted groundwater from Sites

G, H and L into Creek Segment B. Alternative C provided more reduction of mobility, toxicity and volume
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than Alternative B. Alternative B and Alternative C could both achieve compliance with ARARSs.
Alternative C (Removal) was considered to be befter able to achieve ARARs than Alternative B
(Containment). Alternative B provided effective protection of public health and the environment at a lower
cost than Alternative C.

2.1.4 Proposed Creek Segment B Response Action

The suite of remedial alternatives evaluated in the Dead Creek Final Remedy EE/CA was selected to be
representative of the remedial alternatives that are available, rather than inclusive of all possible
approaches. Evaluating containment and removal remedies separately for the purpose of preparing the
EE/CA does not preclude the use of more than one alternative throughout Dead Creek, or the selection of
difterent process options for containment or disposal, assuming those other altenatives are
implementable and effective. Given the fact that the estimated volume of creek bottom soil to be
excavated from Creek Segment B (47,410 cubic yards) greatly exceeds the remaining capacity of the on-
site containment cell (19,000 cubic yards) and that the Time Critical Sediment Removal Action UAO
requires installation of a liner in Creek Segment B, It is considered appropriate to treat Creek Segment B
by containment and to consider excavation and on-site disposal for Creek Segments D and F.

2.2 CREEK SEGMENT D RESPONSE ACTION
2.2.1 Basis for Additional Response Action

Additional response action is considered appropriate in Creek Segment D to isolate or remove creek
bottom soils that create potential adverse ecological impacts as identified by the November 12, 2002
Response to Agency Comments on Ecological Risk Assessment. Transects with potential adverse
ecological impacts to fish, and the associated risk drivers, are summarized below:

Summary of Creek Segment D Sampling Transects otential Adverse Ecological Impacts
Transect Risk Drivers
T1 Zinc
T2 Zinc
T6 PCBs, Dioxin

Potential adverse ecological impacts are predicted for Transects T1 and T2 on the basis of residual zinc
in creek bottom soils at concentrations higher than the site-specific, risk-based concentration for the
protection of fish. Additional response action to protect fish is not considered appropriate at Transects T1
and T2 because annual dewatering/desiccation of Dead Creek due to weather and precipitation patterns
in the American Bottoms and implementation of public health protection measures to control mosquitoes
in Creek Segments B, C, D and E result in a habitat is not conducive to a sustainable fish population.
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Dry conditions are not unusual in Dead Creek from late summer through the winter. Pools in Creek
Segments B, C, D and E routinely dewater or dry up during these warm weather and/or low rainfall
periods. Examination of the creek bed and riparian vegetation suggests that Dead Creek does not retain
substantial amounts of standing water during the summer months and that water levels are dependent on
relatively recent precipitation. Historical discharge data for other creeks in St Clair County, Illinois
(Canteen Creek, Mud Creek and Richland Creek) indicates a high variability in discharge over each year.
- However, for a large portion of each year, discharge is very low, often near zero. Both of these pattems
occur each year, suggesting that low to zero flow conditions, as seen in Dead Creek, are common in the
American Bottoms.

Dead Creek is an intermittent stream that acts as a set of shallow ponds rather than a riverine system.
During dry weather, water levels in Creek Segments B, C, D and E fall below the culvert inverts at Judith
Lane, Edwards and Cahokia Streets, Kinder Street, Jerome Lane, Edgar Street and the Parks College

_ parking lot, respectively, creating a series of stagnant, discontinuous pools upstream of each road
crossing. At the request of the Village of Cahokia, Solutia installed a storm water dewatering system in
Dead Creek in February 2003 and began operating the system in March 2003 in order to dewater Creek
Segments B, C, D and E {(Appendix D). The Village requested this action as a public health measure to
control mosquitoes in response to the threat of West Nile virus, which killed more than 50 lllinois residents --
in 2002. Significant portions of Dead Creek Segments C, D and E are bordered by residential areas:

Summary of Residential Land Use Adjacent to Dead Creek Seqments B,C. Dand E

Segment East Bank ~ __West Bank
CS-B 84 % 0.0% B
Cs-C 60.0 % 57.2%
CS-D 100.0 % 88.9 %
CS-E 22.7 % 454 %

Creek Segment D contains the highest amount of residential land use of any creek segment: 100 percent
residential land use on its east bank and 88.9 percent on its west bank. o

To protect public health, a total of six lift pumps were installed at the following locations in Dead Creek:

Summary of Dead Creek Storm Water Pumping System Lift Station Locations D

Creek Segment C 1 Upstream of Pipeline Crossing South of Judith Lane o
2 Upstream of Cahokia and Edward Streets
3 Upstream of Kinder Street o

Creek Segment D 4 Upstream of Jerome Lane o

Creek Segment E 5 Upstream of Edgar Street -
g Upstream of Parks College Parking Lot
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Installation of the storm water pumping system and elimination of standing water in Creek Segments B,
C, D and E, results in a situation where aquatic habitat exists only until the pumping system dewaters
impounded storm water. Dewatering typically takes three to five days and results in a dry channel over
most of Creek Segments C, D and E.

Since there are periods during which storm water can flow through Creek Segments B, C, D and E, i.e.
during and immediately after rain storms when water levels are above culvert invert elevations,
performance monitoring to ensure that residual zinc in creek bottom soils is not transported downstream
during storm events is considered an appropriate response action for Transects T1 and T2. Proposed
performance monitoring is discussed below (Surface Water Monitoring).

2.2.2 Response Action Area and Volume

Based on potential ecological risks to fish, it is considered appropriate to take additional action at Creek
Segment D Transect T6 to protect the environment. Response action area and volume are estimated
below:

Summary of Creek Segment D Response Action Ares and Volume

Transects
Exceeding Upstream Downstream Impacted impacted impacted
Creek Risk Based Clean Clean Channel Channel Channel
Segment Concentrations Transect Jransect Length Area Volume
{Feet) (Sq. Ft.) (Cu. Yds.)
e CSD 16 T5 T6 200 20,000 ¢ 5,930 @34
Total 200 20,000 5,930
Notes: 1) Typical creek channel width in CS-D = 100 feet

2) Typical creek channel bottom elevation = EL 398 ft. amsl|
3) Typical low groundwater elevation = EL 390 ft. amsl|
4) Typical excavation depth = 8 ft.

223 Proposed Creek Segment D Response Action

Additional removal action is considered appropriate at Transect 6 because the risk drivers at this
sampling location, PCBs and Dioxin, are bioaccumulative constituents that should be isolated or removed
from the environment. Isolation could be achieved by lining the channe! of Creek Segment D between
Jerome Lane and Transect 5, the next upstream clean sampling transect. Removal could be achieved by
excavating creek bottom soils between Jerome Land and Transect 5 and transferring them to the on-site
containment cell. This would use 6,000 cubic yards (in round numbers) of the 19,000 cubic yards of
remaining cell capacity. Since there is available capacity in the on-site containment cell, excavation and
isolation of these creek bottoms soils in the on-site containment cell is considered to be a more
appropriate additional response action than isolation by containment with a liner.
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2,3 CREEK SEGMENT F RESPONSE ACTION
2.3.1 Basis for Additional Response Action

An additional response action is considered appropriate in Creek Segment F to isolate or remove creek
bottom soils that create potential adverse ecological impacts as identified by the June 21, 2002 Dead
Creek Final Remedy Ecological Risk Assessment. Transects with potential adverse ecological impacts to
fish, and the associated risk drivers, are summarized below:

Summary of Creek Segment F Sampling Transects with Potential Adverse Ecological Impacts

Transect Risk Drivers

T5 Zinc
2.3.2 Response Action Area and Volume

Based on these potential ecological risks, it is considered appropriate to take additional remedial action at
Creek Segment F Transect TS to protect the environment. Response action area and volume are
estimated below:

Summary of Creek Segment D Remediation Area and Volume

Transects
Exceeding Upstream Downstream Impacted Impacted impacted
Creek Risk Based Clean Clean Channel Channel Channel
Segment Concentrations Transect Transect Length Area Volume
(Feet) (Fee?) (Yards
e CS-F T5 T4 T6 800 40,000 ' 11,850 @34
Total 800 40,000 11,850
Notes: 1) Typical creek channel width in CS-F = 50 feet

2) Typical creek channel bottom elevation = EL 398 ft. amsl
3) Typical low groundwater elevation = EL 390 ft. amsl
4) Typical excavation depth = 8 ft.

2.3.3 Proposed Creek Segment F Response Action

Potential adverse ecological impacts at Transect 5 could be controlled by isolating these creek bottom
soils with an armored, impermeable liner or by removing the impacted creek bottom soils and transterring
them to the on-site containment cell. Removal and transfer to the on-site containment cell is considered a
more appropriate additional response action than installation of an armored impermeable liner because
Creek Segment F downstream of the Terminal Railroad Association embankment is the only non-
urbanized stretch of Dead Creek with the potential to be conducive to a sustainable fish population. For
this reason, removal of creek bottom soils with residual zinc concentrations and transfer of this material to
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the on-site containment cell is considered a more appropriate additional response action than installation
of an armored impermeabile liner.

Installation of an armored impermeable liner would make it difficult to create a habitat conducive to a
sustainable fish population. Other factors make creation of such a habitat difficult, including:

e Storm water runoff from the Phillips Pipeline Company property north of Cargill Road discharging into this portion
of Dead Creek is needed to sustain stream flow;

o Farming is conducted along a good portion of the east bank of this creek segment; and

e The Borrow Pit Lake at the downstream end of this creek segment is used as a storm water detention basin by
the MetroEast Sanitary District.

In addition, it will be difficult to implement the approved Dead Creek Sediment Removal Action Mitigation
Plan if an armored impermeabile liner is installed. Restoring this stretch of Dead Creek as described in
the Mitigation Plan tips the balance in favor of removal and on-site containment.

Since there is available capacity in the on-site containment cell, excavation and isolation of these creek
bottoms soils in the on-site containment cell is considered to be a more appropriate additional response
action than isolation with by containment with a liner. This would use 12,000 cubic yards (in round
numbers) of the 13,000 cubic yards of remaining cell capacity after soils containing residual
concentrations of PCBs and Dioxin are removed from Creek Segment D.

June 6, 2003 DRAFT Page2-9
Flle DC060603



Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois SITE INVESTIGATIONS

3.1 SOIL TO GROUNDWATER LEACHING INVESTIGATION
3.1.1 Observed Soil to Groundwater Leaching

Leaching of residual constituent concentrations in creek bottom soils was to be evaluated in the Dead
Creek Final Remedy EE/CA using TCLP extracts of selected creek bottom soil samples (10 percent of the
total number of samples collected). Extracts were to be analyzed for VOCs, SVOCs, Pesticides,
Herbicides, PCBs, Dioxin and Metals. Unfortunately, through a misunderstanding between field sampling
personnel and the analytical laboratory, the analytical laboratory only analyzed the selected samples for
RCRA Hazardous Waste Characteristic TCLP parameters. Re-sampling and anaiysis could not be
performed before the required June 2002 submittal date for the Dead Creek Final Remedy EE/CA. For
that reason, shallow groundwater quality data collected during performance of the Sauget Area 1 EE/CA
and RI/FS Support Sampling Plan was used to address the issue of creek bottom soil leaching to
groundwater.

Shallow groundwater samples were collected at or in the vicinity of Creek Segment B and Site M, both of
which had higher sediment constituent concentrations than sediments in Creek Segments C, D, E and F.
Two of these sampling locations were specifically selected to address the issue of contaminant migration
from sediments in Creek Segment B and Site M to shallow groundwater adjacent to these potential
sources of groundwater impact. One shallow groundwater sampling location was located immediately
adjacent to Creek Segment B just north of Judith Lane (SGW-S2). Another shallow groundwater
sampling locations was located immediately adjacent to Site M at the west end of Walnut Street (SGW-
S1). Samples were collected at three depths at each of these locations (at the water table 15 feet below
ground surface and at 20 and 40 feet below ground surface). Time-series sampling was also conducted
from a well completed at 40 feet below ground surface at each of these sampling locations (TS-S2 at
Judith Lane and TS-S1 at Walnut Street).

Maximum detected concentrations in unfiltered shallow groundwater collected from sampling locations
SGW-52/TS-S2 (Creek Segment B at Judith Lane) and SGW-S1/TS-S1 (Site M at Walnut Street) are
summarized below along with maximum reported constituent concentrations in Creek Segment B and
Site M post-removal bottom soils:

Maximum Constituents Concentration Detected in Unflitergd Shallow Groundwater and Bottom Solis, ppb
—Creek Segment8 Site M
Class 1 Groundwater Standard Groundwater Bottom Soll Groundwater Bottom Soil
VOCs
e  Trichloroethylene 5 0.064 34 ND ND
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SVOCs

s 1, 4-Dichlorobenzene 1 ND 5,500 0.39 4,100
e  Pentachiorophenol 75 ND 44,000 0.077 290
e  Bis(2-ethylhexyl)phthalate 6 0.70 81,000 ND 1,400
o  Di-n-butylphthalate 700 ND 100 0.37 ND
PAHs

s  Acenapthylene 420 0.65 240 0.87 ND
e  Benzo(a)anthracene 0.13 0.37 1,900 0.52 720
e Benzo(a)pyrene 0.2 ND 1,200 0.49 490
o  Benzo(b)fluoranthene 0.17 ND 1,400 0.44 640
e  Benzof{g,h,)perylene No Std. 0.72 890 14 410
e  Chrysene 1.5 0.45 1,900 0.70 820
¢  Fluorene 280 13 3,500 1.6 490
e  Indeno(1,2,3-cd)pyrene 0.43 ND 830 0.66 87
Pesticides

e alpha-BHC 0.11 ND 29 0.0037 23
e beta-BHC No Std. 0.0020 7.7 0.0064 ND
e gamma-BHC 0.2 0.0059 2.3 0.032 4.4
e gamma-Chlordane 2 0.0012 0.4 0.0022 ND
e 4,4-DDE 10 0.0020 35 ND 35
e  Dieldrin 9 ND 30 0.0032 ND
e  Endosulfan | 42 ND 12 0.0011 ND
e  Endrin Aldehyde 2 ND ND 0.0032 66
. Heptachlor 0.4 ND 0.75 0.0019 160
o  Heptachlor epoxide 0.2 ND 410 0.0014 860
e  Methyoxychlor 40 ND 6.6 0.0054 ND
Herbicides

e 2,4-DB No Std. 0.66 64 ND 66
e 2,4,5TP 50 ND 2 0.11 ND
Total PCBs 0.5 ND 84,830 0.056 27,138
Dioxin TEQ No Std. 0.00004 17 0.0001 5
Metails

e  Cadmium 5 ND 57,000 ND 21,000
e  Copper 650 59 10,000,000 56 5,200,000
e Lead 7.5 5.3 700,000 36 270,000
e Mercury 2 0.10 840 0.38 300
¢  Nickel 100 22 630,000 59 1,170,000
e Zinc 5,000 30 11,000,000 49 12,000,000

Note: Bold concentrations are greater that lllinois Class | Groundwater Standard

A total of 28 organic constituents were detected in shallow groundwater immediately adjacent to Creek
Segment B and Site M. Of these 28 organic constituents, four were detected at concentrations higher
than the llliniois Class | Groundwater Standards:

Summary of Constituents Detected in Shallow Groundwater at Concentrations > Class | GW Standard, ppb

Soll Groundwater
Concentration Concentration Dilution Factor
e Benzo(a)anthracene (Creek Segment B 1920 0.37 1385
e Benzo(a)anthracene (Site M) 720 0.52 5135
e Benzo(a)pyrene 490 0.49 1000
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¢ Benzo(b)fluoranthene 640 0.44 1455
e Indeno(1,2,3-cd)pyrene 87 0.66 132
e Lead 270,000 36 7500

Dilution factors (soil concentration/groundwater concentration), ranging from a low of 132 to a high of
7500, provide an indication that leaching of residual constituent concentrations from bottom soils to
groundwater is not a major contaminant migration pathway at Creek Segment B and Site M.

Comparison of detected groundwater concentrations to maximum observed pre-removal sediment
concentrations provides further evidence that leaching to groundwater is not a significant migration
pathway. Comparing bottom soil residual concentrations in Creek Segment B and Site M to pre-removal
action sediment concentrations further reinforces the evidence that leaching to groundwater is not a
significant migration pathway:

Summary of Sediment, Bottom Soil and Groundwater Concentrations in CS-B and Site M, ppb

Sediment Soil Groundwater
e Benzo(a)anthracene (Creek Segment B 9,000 1920 0.37
e Benzo(a)anthracene (Site M) 1,300 720 0.52
e Benzo(a)pyrene 10,000 490 0.49
e Benzo(b)fluoranthene 30,000 640 0.44
e Indeno(1,2,3-cd)pyrene 9,000 87 0.66
e Lead 24,000,000 270,000 36

Sediment concentrations are up to two orders of magnitude higher than creek bottom soil concentrations
which, in turn, are two to four orders of magnitude higher than the groundwater concentrations. Sediment
to groundwater dilution factors ranging from 2,500 for Benzo(a)anthracene to 68,182 for
Benzo(b)fluoranthene provide an additional indication that leaching of constituents from sediments and
residual concentrations in creek bottom soil is not a major migration pathway.

Comparing contamination migration via the sediment to creek bottom soil to groundwater pathway to
contaminant migration from Sites G, H and L to groundwater provides additional evidence that
contaminant migration by the former pathway is limited:

Summary of Source Area Fill Material and Groundwater Maximum Concentrations at Sites G, H and L, ppb
Fill Material Groundwater

® Benzo(a)anthracene 377,500 1.90

e Benzo(a)pyrene 271,000 5.70

e Benzo(b)fluoranthene ND 3.70

e Indeno(1,2,3-cd)pyrene 135,900 5.60
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e lead 4,500,000 50

Note — Source area fill material concentrations from 1998 Ecology and Environment, Inc. “Expanded Site
Investigation, Dead Creek Project Sites at Cahokia/Sauget, lllinois, Volume 2 of 27 report prepared for the
lllinois Environmental Protection Agency

3.1.2 Predicted Soil to Groundwater Leaching

USEPA did not accept the information included in the Dead Creek Final Remedy EE/CA as conclusive
evidence that leaching of residual constituents from creek bottom soils to groundwater was not occurring.
In the absence of site-specific leaching data, Solutia attempted to address the issue by using a soil to
groundwater leaching estimation process contained in the lllinois TACO regulations (35 IAC 742).
Leaching estimates using this methodology were revised in response to March 18, 2003 Agency
comments and the results of these revisions are given below except for the organic leaching results for
Creek Segment B, which are discussed in Section 2.1 Creek Segment B Response Action above.

Residual concentrations of Dieldrin, beta-BHC and 1,1,2,2-Tetrachloroethane are predicted to leach from
creek bottom soils in Creek Segments C, D and E at concentrations greater than lllinois Class |
Groundwater Standards at the following locations:

Calculated Potential for Organics Leaching from Creek Bottom Soils

CS-D T6 Dieldrin
CS-E T16 Dieldrin
CS-F T3 beta-BHC
T16 1, 1, 2, 2-Tetrachloroethane

Additional investigation of the soil to groundwater pathway is not considered appropriate for organics
because:

e Potential for leaching from creek bottom soil to groundwater occurs at only at 4 out of 49 sampling transects in a
15,000 ft. long channel;

o Dead Creek is bordered by urban and agricultural areas and commonly used pesticides (beta-BHC and Dieldrin)
are predicted to result in soil to groundwater leaching at three of these four transects all of which are located in
residential or agricultural areas; and

e Predicted Tetrachloroethane leaching from creek bottom soil at the last sampling transect in Creek Segment F is
unlikely given the volatile nature of this constituent.

Cadmium is the only potentially leachable metal in creek bottom soils:

Calculated Potential for Cadmium Leaching from Creek Bottom Soils

Cs-B T0,T1,T2, T3, T6, T7, T8, TS, T10, T11,T12, T17 and T18

cs-C T1,T2,T3,T4,T6,T7, T8 and T9

Ccs-D T1,72, T3, T4, T5 and T6

CS-E T1,72,T3,T4,75,76, 77,79, T12, Tt6 and T17

CS-F 15,76, 77, T8, 79, T10, T11, 712, T14 and T15
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Available soil and groundwater data indicates that leaching of cadmium from source area fill material, pre-
removal sediments and residual concentrations in creek bottom soils to groundwater, is not a contaminant
migration pathway. Cadmium was detected in Site G, H and L fill material at concentrations up to
294,000 ppb, however, it was not detected in downgradient groundwater (MDL = 5 ppb). Cadmium was
not detected in groundwater adjacent to Creek Segment B and Site M, at a detection limit of 5 ppb, even
though pre-removal sediment concentrations were 24,000 and 17,000 ppb and bottom soil concentrations
were 21,000 and 57,000 ppb, respectively. However, because residual cadmium concentrations are
present in creek bottom soils, there is a potential for cadmium to leach to groundwater at concentrations
higher than the lllinois Class | Groundwater Standard of 5 ppb based on leaching estimates derived from
TACO Tier 2 estimating procedures.

3.1.3 Proposed Soil to Groundwater Leaching Investigation

Additional investigation of the soil to groundwater leaching pathway is considered appropriate for
cadmium because of the calculated potential for creek bottom soils to leach cadmium to groundwater
using TACO Tier 2 estimating procedures. Cadmium leaching to groundwater will be evaluated by
collecting soil and groundwater samples at three locations in each creek segment as shown below:

Proposed Cadmium Leaching Sampling Locationg

Sampling Station Yrapsect Sampling Group

T0,T1,T2and T3
76,T7,78,T9, T10, T11 and T12
T17and T18

T1and T2

T3and T4

T6,T7, T8 and T9

Tt and T2

T3 and T4

T5 and T8

T1,T2, T3, T4, 75, T6 and T7
T9 and T12

T16 and T17

T5, 78, T7 and T8

T9, T10, T11 and T12

Ti14 and T15

cs-B

Cs-C

Cs-D

CS-E

CS-F

WN - WON L WN=WN2WN =

1

Note — Bold transects are proposed soil and groundwater sampling locations.

Sampling stations will be located at transects with the highest calculated potential for cadmium leaching
from soil to groundwater as shown in bold above,

Continuous soil cores will be collected from the creek bed to the water table using push sampling
techniques. These continuous soil cores will be subdivided into two-foot long samples which will be
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analyzed for Total and TCLP-Extractable Cadmium. A groundwater sampie will be collected immediately
below the water table using a push sampling device equipped with a two-ft. long intake and low-flow
sampling techniques. Groundwater samples will be analyzed for Total (Unfiltered) Cadmium, Dissolved
(Filtered) Cadmium and Total Suspended Solids. Assuming a depth to groundwater of ten feet, a total of
75 soil samples will be collected and analyzed using the methods, procedures and protocols included in
the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan Field Sampling Plan and Quality Assurance
Project Plan approved by USEPA on September 9, 1999.

Samples will be collected from the lowest point in the channel at each of the 15 sampling locations:

Number of Soil Sampling Stations 15

Number of Soil Samples per Station 5

Number of Soil Samples 75

Analyses Total Cadmium USEPA SW846 Method 7131A
TCLP Extractable Cadmium USEPA SW846 Method 1311

Number of Groundwater Sampling Stations 15

Number of Groundwater Samples per Station 1

Number of Groundwater Samples 15

Analyses Total Cadmium USEPA SW846 Method 7131A
Dissolved Cadmium USEPA SW846 Method 7131A

Total Suspended Solids

Soil and groundwater cadmium concentrations will be plotted as a function of depth below the bottom of
the creek channel to determine whether or not cadmium is leaching from creek bottom soils to
groundwater. |f cadmium is leaching to groundwater at concentrations higher than the 5 ug/ illinois Class
| groundwater standard, evaluation of the risks associated with cadmium migration in the groundwater
system is considered appropriate.
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4.1 FISH TISSUE PERFORMANCE MONITORING
4.1.1 Performance Monitoring Rationale

Fish tissue monitoring is considered an appropriate performance measure because known
bioaccumulative constituents (PAHs, Pesticides, PCBs, Dioxin and Mercury) were present as residual
concentrations in creek bottom soils after completion of sediment removal. Due to
dewatering/desiccation of Dead Creek in response to annual precipitation patterns and installation of a
storm water dewatering system in Creek Segments B, C, D and E as a public health measure, only Creek
Segment F can be expected to contain water long enough to be conducive to a sustainable fish
population. Creek Segment F north of the Terminal Railroad embankment dries up in warm weather
and/or low rainfall periods. Creek Segment F south of the embankment dewaters but does not dry up,
probably as a result of water flow from the Phillips Pipeline Co. property. Therefore, it is considered
appropriate to focus fish tissue performance monitoring on this portion of Creek Segment F.

As directed by the Agency, Total PAHs and Pesticides were added to the list of known bioaccumulative
compounds (PCBs, Dioxin and Mercury) to be evaluated in the Dead Creek Final Remedy Ecological Risk
Assessment. This evaluation was included in the November 12, 2002 Response to Agency Comments
on Ecological Risk Assessment. Potential risks due to residual concentrations of PAHSs in creek bottom
soils were determined by using USEPA’s Draft Equilibrium Partitioning Sediment Guidelines for PAH
Mixtures, as directed by the Agency. This evaluation concluded:

Page 14, Last Paragraph - “some creek bottom soils in Creek Segment B are not protective of
benthic organisms. However, it should be noted that the frequency of false positives in this model
is expected to be high because an adjustment factor was used to account for the fact that only 13
PAHs, rather than 34, were examined. Results of the ESG Model indicate that soils in Creek
Segments C, D, E and F are protective of benthic organisms based on the bioaccumulation of
PAHs.“

For this reason, and the fact that the Time Critical Sediment Removal Action UAO requires installation of
an impermeable liner in Creek Segment B, PAHs are not included in the fish tissue performance
monitoring plan.

Pesticides are not included in the fish tissue performance monitoring program for two reasons. First,
Aldrin, apha-BHC, beta-BHC, delta-BHC, gamma-BHC, Endosulfan |, Endrin ketone, Heptachlor,
Heptachlor expoxide and Methoxychlor were not detected in creek sediment or fish tissue samples
collected during implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan. Second,
DDT, Dieldrin and Chlordane concentrations in creek bottom soils do not exceed their site-specific, risk-
based concentrations derived from average and maximum BSAFs.
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Total PCBs and Dioxin are not included in the fish tissue performance monitoring program because Total
PCBs and/or Dioxin were detected in concentrations greater than site-specific, risk-based levels only at
Creek Segment B Transects TO and T3 and Creek Segment D Transect T6. These creek bottom soils will
be isolated in Creek Segment B by installation of an armored, impermeable liner and removed from Creek
Segment D and transferred to the on-site containment cell.

Mercury was selected as a COPC in the June 30, 2001 Sauget Area 1 EE/CA and RI/FS Ecological Risk
Assessment due to exceedance of ecological thresholds for sediments and identified as a COC due to a
potential unacceptable impacts (toxicity) to forage fish in the Borrow Pit Lake and birds (Great Blue
Heron) feeding on the forage fish. A potential unacceptable ecological impact was predicted due to the
presence of 0.6 mg/kg of mercury in a composite whole body forage fish tissue sample collected from the
Borrow Pit Lake:

Summary of Total Mercury Concentrations in Borrow Pit Lake Whole Body Biota Samples, m

Sample 1 Sample 2 Sample 3
Bottom Feeder Fish 0.05 0.075 0.26
Forage Fish 0.052 0.6 ND (0.1)
Predator Fish ND (0.016) 0.057 0.064
Shrimp ND (0.091) NS NS
Clams ND (0.074) ND (0.091) ND (0.10)

Notes:

1) Bold concentrations indicate exceedance of the 0.25 mg/kg whole body predator fish toxicity value for Mercury.
Whole body forage fish toxicity value is 0.8 mg/kg.
2) NS = No Sample

The source of mercury detected in Forage Fish Sample 2 is not known.

During implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan, sediment samples
were coliected in the Borrow Pit Lake to determine the impact, it any, of discharges from Dead Creek on
the Borrow Pit Lake. If Dead Creek was a migration pathway from source areas (Sites G, H, | and L) in
the upstream portion of its watershed to the Borrow Pit Lake, there should be a concentration high where
Dead Creek discharges into the Borrow Pit Lake. Sediment deposition typically occurs when a stream
enters a lake because water velocity decreases and the energy environment is too low to keep all of the
sediments in suspension.

Four sediment samples were collected to determine whether or not impacted sediment deposition was
occurring at the mouth of Dead Creek, i.e. a concentration high or "hot spot". One sample was collected
3,000 ft. upstream of the confluence of Dead Creek and the Borrow Pit Lake in the backwater area, a
second sample was collected 200 ft upstream of the confluence of Dead Creek with the Borrow Pit Lake,
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a third sample was collected at the mouth of Dead Creek and the fourth sample was collected 200 ft.
downstream of the confluence. Mercury analyses from these samples are given below, along with copper
and zinc concentrations, metals that are known site-specific constituents:

Summary of Sediment Metal Concentrations at the Confluence of Dead Creek and the Borrow Pit Lake, mg/kg
Mercury Copper Zinc

Backwater of Borrow Pit Lake, 300 ft. Upstream of Confluence 0.091 48 320

200 ft. Upstream of Dead Creek Confluence 0.11 64 36

Mouth of Dead Creek 0.45 240 1,600

200 ft. Downstream of Dead Creek Confluence 0.16 36 250

These data indicate that a metals "hot spot* (concentration high) occurs at the mouth of Dead Creek
where the channel portion of Creek Segment F enters the Borrow Pit Lake. None of these data indicate
there is a mercury concentration high ("hot spot®) in the Borrow Pit Lake sediments. From an ecological
impact perspective, mercury concentrations in two of the three sediment samples from the Borrow Pit
Lake were lower than all of the threshold values considered to pose ecological food chain risks in the
June 21, 2002 Dead Creek Final Remedy Ecological Risk Assessment:

Comparison of Borrow Pit Lake Sediment Mercury Concentrations to Ecological Screening Levels, ma/kq

Borrow Pit Lake Sediment Concentration Ecological Screening Levels
Sample 1 Sample 2 Sampie 3 TEL TEC LEL PEC
0.091 0.1 0.18 0.13 0.18 0.20 1.06

Notes: 1) Concentrations higher than screening levels indicated in bold print
2) TEL = Florida Sediment Quality Assessment Guidelines
3) TEC = Sediment Quality Guidelines Threshold Effects Concentration
4) LEL = Ontario Guidelines Lowest Effects Level
5) PEC = Sediment Quality Guidelines Probable Effects Concentration

One of the three Borrow Pit Lake sediment samples (Sample 3) exceeded the lowest of the three
ecological screening levels by 0.03 mg/kg. Sample 3 was collected 200 ft. downstream of the confiuence
of Dead Creek with the Borrow Pit Lake.

In the June 21, 2002 Sauget Area 1 Dead Creek Final Remedy Ecological Risk Assessment, mercury
was not evaluated as a COC because mercury concentrations in composite fish samples collected during
implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan could not be
demonstrated to be dependent on sediment mercury concentrations. Statistical regression analysis
indicate there was not a strong or statistically significant (r = - 0.2391) relationship between observed
mercury concentrations in sediment and fish tissue. Consequently, a site-specific BSAF was not derived
for mercury uptake by fish from residual concentrations in creek bottom soils.
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As directed by the Agency, maximum and average site-specific BSAFs were calculated for mercury in the
November 12, 2002 Response to Agency Comments on Ecological Risk Assessment using the following
forage fish tissue and sediment data from Creek Segments B and D and the Borrow Pit Lake:

Total Mercury Concentrations Used to Determine Site-Specific BSAFs, mg/kq

Forage Fish Tissue Samples Pre-Removal Sediment Samples
1 2 3 1 2 3
CS-B ND (0.095) NS NS 0.96 1.5 1.4
Cs-D 0.018 NS NS 0.5 0.42 0.35
Borrow Pit Lake 0.052 0.6 ND (0.1) 0.091 0.16 0.1
Reference Area 1 0.05 NS NS 0.042 0.063 NS
Reference Area 2 0.051 0.064 0.046 0.046 0.048 0.04

Note: NS = No Sample
Site-specific maximum and average mercury BSAFs were calculated using the formula:

Mercury BSAF = Concentration in Fish Tissue, mg/kg wet weight/Concentration in Sediment, mg/kg dry weight
When mercury was not detected in sediment samples, one half of the detection limit was used in these

calculations. BSAF calculations are summarized below:

Summary of Calculated Mercury BSAFs for Forage Fish and Creek Bottom Soils

Forage Fish Composite Samples

Sample 1 Sample 2 Sample 3
CS-B NDFF NFFS NFFS
Cs-D 0.0426 NFFS NFFS
Borrow Pit Lake 0.419 4.84 NDFF
Reference Area 1 0.952 NFFS NFFS/NCBSS
Reference Area 2 1.17 1.47 1.06

Note: NDFF = Not Detected in Forage Fish
NDCBSS = Not Detected in Creek Bottom Soil

A maximum site-specific BSAF of 4.84 and an average site-specific BSAF of 1.42 were derived for forage
fish using this limited data set. The median and mid-point of range BSAFs were 1.06 and 1.1,
respectively. Please note that the maximum site-specific BSAF of 13 recorded in Table 7-3 of the
November 12, 2002 Response to Agency Comments on Ecological Risk Assessment is incorrect. The
site-specific BSAF of 1.42 calculated using average concentrations from a limited data set is within the
range reported in the literature. Literature BSAFs for mercury in forage fish range from 0.61 mg/kg for
mosquito fish, 0.7 to 1.4 for minnows and 1.4 to 2 for bluegill sunfish (November 12, 2002 Response to
Agency Comments on Ecological Risk Assessment, Page 20). Higher BSAF values are reported in the
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literature for predator fish such as pike, however, these higher values are not appropriate for the type of
fish (forage fish) that might be present in Dead Creek.

For the maximum site-specific BSAF of 4.84, the site-specific, risk-based concentration for creek bottom
soils to protect fish from mercury uptake is 0.05 mg/kg. To put an RBC of 0.05 mg/kg into perspective, it
is two to 20 times lower than the:

s |EPA mean mercury background concentration for lllinois soils 0.12 mg/kg
e Threshold Effects Concentration (TEC) Sediment Screening Level 0.18 mg/kg
e Probable Effects Concentration (PEC) Sediment Screening Level 1.06 mg/kg

A BSAF of 4.84 and an RBC of 0.05 mg/kg results in potential unacceptable impacts to fish, and herons
preying on the fish, along the entire 15,000 ft. length of Dead Creek between Queeny Avenue and the
Borrow Pit Lake.

Using the average site-specific BSAF of 1.42, a creek bottom soil RBC of 0.18 mg/kg is needed to protect
fish from mercury uptake. This RBC corresponds to the 0.18 mg/kg Threshold Effects Concentration
(TEC) sediment screening level used in the November 12, 2002 Response to Agency Comments on
Ecological Risk Assessment. To achieve this RBC, the following transects need to be isolated or
removed:

Summary of Sampling Transects To Be Isolated of Removed to Achieve Site-Specific RBC for Mercury
CS-B T0,T1,T2, 73,76, T9, T11, T12 and T17
CS-C T6
Cs-D T4 and T6
CS-E T2,76,T8,T9, T10, T11, 712, T13, T14,T15, T16 and T17
CS-F T3,T5, T9 and T14

On this basis, 11,550 feet (77 percent) of the creek bottoms soils Dead Creek channel between Queeny
Avenue and the Borrow Pit Lake would need to be lined or excavated to protect fish from mercury uptake.

Based on limited data, residual mercury concentrations in creek bottom soils create a potential problem
that could impair future restoration of aquatic habitat in Dead Creek. As indicated below, mercury was
detected in every creek bottom soil sample:

Summary of Maximum Total Mercury Concentratl Creek Bottom Soils, m
Transect/ Sample cS-B Ccs-C €S-D CS-E CS-F
0 0.82 NST NST NST NST
1 0.23 0.046 0.14 0.1 0.12
2 0.24 0.06 0.11 0.25 0.074
3 0.27 0.048 0.07 0.1 0.63
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4 0.099 0.13 0.71 0.083 0.038
5 0.054 0.074 0.065 0.094 0.82
6 0.21 0.31 0.33 0.25 0.14
7 0.12 NST NST 0.12 0.086
8 0.156 NST NST 0.34 0.09
9 0.29 NST NST 0.6 0.32

10 0.16 NST NST 0.6 0.1
11 0.8 NST NST 0.46 0.093
12 0.84 NST NST 0.69 0.031
13 0.096 NST NST 0.84 0.018
14 0.032 NST NST 0.28 0.32
15 0.064 NST NST 0.25 0.17
16 0.12 NST NST 1.6 0.04
17 0.34 NST NST 0.27 NST

18 0.055 NST NST NST NST

Notes: 1) NST = No Sampling Transect
2) Bold = Concentration greater than TEC/RBC of 0.18 mg/kg

Nearly half (28 of 44 or 44.7 percent) of the detected mercury concentrations in creek bottom soil are above the
TEC/RBC concentration of 0.18 mg/kg. This indicates a potential for adverse impacts on the aquatic ecosystem in
Dead Creek.

41.2 Performance Monitoring Plan

Fish tissue monitoring will be performed annually in Creek Segment F downstream of the Terminal
Railroad Association Embankment to determine whether or not: 1) mercury present in creek bottom soils
at concentrations above site-specific, risk-based concentrations is bioaccumulating in fish tissue, 2)
concentration trends over time are upward, downward or stabile and 3) toxicity threshold values are
exceeded. As discussed above, a storm water pumping system was instalied in Creek Segments B, C, D
and E to protect public health. As a consequence of this public health measure and normal
dewatering/desiccation of the creek in response to annual precipitation patterns, potential habitat in Dead
Creek conducive to a sustainable fish population is restricted to Creek Segment F downstream of the
Terminal Railroad Association embankment. Therefore, it is considered appropriate to perform fish tissue
sampling and mercury speciation analyses in those segments of Dead Creek that are conducive to a
sustainable fish population.

In order to determine if mercury is bioaccumulating in forage fish, the 5200 feet length of Creek Segment
F between the Terminal Railroad Association embankment and the Borrow Pit Lake will be divided into
ten equal sections and isclated from each other using netting fine enough to prevent upstream or
downstream movement of forage fish. Forage fish will be collected from each isolation section, one
composite sample for each 500 ft. sampling section, and analyzed for Total and Methyl Mercury. A
summary of the propased monitoring program is given below:

Summary of Proposed Fish Tissue Performance Monitoring Program

June 6, 2003 DRAFT Page 4 -6
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¢ Location 10 - 500 ft. Long Isolation Sections in Creek Segment F
e Frequency Annual
¢ Number of Samples 10 Composites
e Sample Media Whole Body Forage Fish
e Analytical Parameters Total and Methyl Mercury
e Analytical Methods Total Mercury Method 7471
Methyl Mercury Method 1630 (Modified)
e Performance Measures Concentration Time Trends
Comparison to Fish Toxicity Thresholds: Mercury 0.8 mg/kg

Note: A whole body toxicity value for fathead minnows was used for the performance monitoring fish toxicity
threshold. A toxicity threshold of 0.25 mg/kg would be appropriate if predator fish were the performance
monitoring target species, however, predator fish are not likely to be present in Dead Creek.

Performance monitoring results will be evaluated at the end of five years to determine whether or not
performance monitoring needs to continue. |f monitored constituent concentrations are steady state,
decreasing or below criteria, monitoring will be discontinued.

4.2 STORM WATER PERFORMANCE MONITORING

421 Rationale

Storm water monitoring is considered an appropriate performance measure because residual constituent
concentrations in creek bottom soil may result in an adverse impact on benthic organisms if transported
downstream to Creek Segment F and/or the Borrow Pit Lake at concentrations higher than ten times their
Probable Effects Concentrations (PECs). Residual constituent concentrations in creek bottom soils
exceed ten times the Probable Effects Concentration (PEC) at the following locations:

Summary of Sampling Transects with Creek Bottom Soll Concentrations > 10 Times PECs

cs-B TO SVOCs Napthalene and 2-Methylnapthalene
Pesticides DDD and Heptachlor epoxide
Total PCBs
Metals Copper, Nickel and Zinc
T1 Metals Nickel
T2 Metals Copper
T3 SVOCs Bis(2-ethylhexyl)phthalate and 2-Methylnapthalene
Total PCBs
T4 Metals Zinc
T8 Metals Zinc
T11 Metals Cadmium, Nickel and zinc
T12 Metals Nickel and Zinc
T16 Metals Copper
cs-C T3 Metals Nickel
Ccs-D T Metais dnc
T2 Metals Zinc
76 Metals Copper and Nickel
CS-E T16 Metals Copper, Nickel and Zinc
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CS-F T5 Metals Cadmium, Nickel and Zinc

4.2.2 Performance Monitoring Plan

Constituents in creek bottom soils that exceed ten times the PEC are from four analytical parameter
groups: SVOCs, Pesticides, PCBs and Metals. To ensure that these constituents are not migrating via
the surface water pathway during storm conditions, storm water samples will be collected at the outlets of
Creek Segments B, C, D, E and F. Since PCBs, Dioxin and Mercury, the three bioaccumulative
compounds associated with Sauget Area 1 source areas, are present as residual concentrations in creek
bottom soils; they will be added to the monitoring parameter list. A summary of the proposed monitoring
program is given below:

Summary of Proposed Storm Water Performance Monitoring Program

e Location Creek Segment B Outlet
Creek Segment C Outlet
Creek Segment D Outlet
Creck Segment E Outlet
Creek Segment F Outlet

¢ Frequency Quarterly for three years
Semi-Annual for two years
Annual after five years

¢ Number of Samples 6
e Sample Media Surface Water
e Analytical Parameters SVOCs, Pesticides, PCBs and Cadmium, Copper, Lead, Nickel and Zinc
e Analytical Methods SVOCs Method 8270C
Pesticides Method BO81A
PCBs Method 680
Cadmium Method 7131A
Copper Method 7211
Lead Method 7421
Nickel Method 7521
Zinc Method 7951
e Performance Measures Concentration Time Trends
Comparison to PECs: Site-Related Bioaccumulatives
PCBs 676 ug/kg
Dioxin No PEC Available
Mercury 1,060 ug/kg
Comparison to PECs: Bioaccumulatives
D,D,D 28 ug/kg
Napthalene 561 ug/kg
Heptachlor epoxide 16 ug/kg
Comparison to 10(PECs): Organic Non-Bioaccumulatives
Bis(2-ethylhexyl)phthalate 2,640 ug/kg
2-Methylnapthalene 201 ug/kg
Comeparison to 10(PECs): Inorganic Non-Bioaccumulatives
Cadmium 4,980 ug/kg
Copper 149,000 ug/kg
Nickel 490 ug/kg
Lead 1,280 ug/kg
Zinc 4,590 ug/kg
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Performance monitoring results will be evaluated at the end of five years to determine whether or not
performance monitoring needs to continue. |f monitored constituent concentrations are steady state,
decreasing or below criteria, monitoring will be discontinued.

4.3 GROUNDWATER PERFORMANCE MONITORING
4.3.1 Rationale

Groundwater monitoring is considered an appropriate performance measure because of the potential for
residual cadmium concentrations to feach from creek bottom soils to groundwater.

4.3.2 Performance Monitoring Plan

To determine whether or not cadmium is leaching from creek bottom soils to groundwater, one monitoring
well will be installed in each creek segment at the location with the highest cadmium concentrations in
groundwater as determined by the soil to groundwater leaching investigation described above.
Monitoring wells, which will be located on the center line of the Dead Creek channel, will have ten toot
long screens located from 10 to 20 ft. below the surface of adjacent flood plain. Screens placed at this
depth will cover the expected range of groundwater levels, which are normally within 10 to 15 feet of
ground surface (bgs). Under dry conditions, depth to groundwater can be as deep as 20 ft. below ground
surface. Samples from each well will be analyzed for Cadmium to determine if residual cadmium is
leaching from creek bottom soils. A summary of the proposed monitoring program is given below:

Summary of Proposed Groundwater Performance Monitoring Program

e Location Creek Segment B
Creek Segment C
Creek Segment D
Creek Segment E
Creek Segment F

s Frequency Quarterly for three years
Semiannual for two years
Annual after five years

e Number of Samples 5
e Sample Media Groundwater
e  Analytical Parameters Cadmium
=  Analytical Methods Cadmium Method 7131A
e Performance Measures Concentration Time Trends
Comparison to Class | Groundwater Standard 5 ug/

Performance monitoring results will be evaluated at the end of five years to determine whether or not
performance monitoring needs to continue. If monitored constituent concentrations are steady state,
decreasing or below criteria, monitoring will be discontinued.
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Ecological Risk Assessment Summary

Table 1 Calculated Bioaccumulation Factors for Forage Fish

Table 2 Site-Specific, Risk-Based Concentrations for Protection of Fish

Table3d  Comparison ot 95% UCL or Maximum Creek Bottom Soil Concentrations to Site-
Specific, Risk-Based Concentrations for Protection of Fish

Table 4 Creek Segment Sampling Transects with Concentrations Greater Than Risk-Based
Concentrations for Protection of Fish

Table 5 Creek Segment Sampling Transects with Potential Toxicity to Benthic Organisms due
to PANs
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Table A1 Caiculnted Bicsscusmiation Factors lor Forage Fish

FF. P SO FF.BP COMP 2
Detostion Maxiwem Detection Maximum
Froquansy in Sediment Frequency in Sediment
Compounds BAF BIAFN Sodiment Concentration BAF BSAFn Bediment Concentrelien
1.T1-Trchiorowthene NA NA [J NA NA ° |
1.122-Tewachiorosthens NA NA o NA NA (-]
1.1.2-Trichioroethane NA NA [} NA NA o
1,1-Dichiorcsthane NA NA [ ] NA NA [}
1.1-Dichiorosthene NA NA [ ] NA NA [
123.4.86,7,89-0C0OD 0.000848  0.00208 100 1728 000198  0.00523 100 1728
122,4.6,7.89-0COF 0.008 D.o258 100 0.758 ND ND 100 0.758
12.3.4.6,7,8-HpCOD 0.00325 0.0108 100 0.403 0.00488 0.0131 100 0.443
12,3.4.6.7 8-HpCOF 0.00885 0.0208 100 0.15¢ ND NO 100 0.150
1.2.3.4,7.89-HpCOF 0.0824 0207 100 0.0117 ND NO 100 00117
1.23.4,7.8-HxCOD ND ND [ 24 0.0048 NO ND 87 0.0048
1.23.4.7.840xCOF ©0.108 0347 100 0.00802 ND ND 100 0.0082
1.23.6.7,8-HxCDD 0.0484 0.158 100 o.ne2 ND ND 100 o.01e2
123.8,7,8-HxCDF ND ND 100 0.005¢ ND ND 100 0.0058
1.23,7,80-HCDD NO ND 100 0.n ND ND 100 oy
1.23.7.88-HxCOF ND ND 100 0.008 ND ND 100 0.008
1.22.7.0-PeCOD NO ND 100 0.0005 ND ND 100 0.0036
122.7.0-PeCOF ND ND o7 0.0027 ND ND [ 14 0.0027
1.2,4-Trichiorobanzens ND ND [ ] ND ND ]
1.2-Dichiorobenzene NO NO 0 ND ND -]
1.2-Dichiorosthane NA NA [ ] NA NA o
1.2-Dichioropropane NA NA [ -] NA NA -]
1.3-Dichiorobenzene ND NO [ ] ND ND ]
1.4-Dichicrobenzens ND NO [ ] ND NO Q
2 2 -Oxybis{ 1-chioropropane)_bis{ NO NO 0 ND NO [}
2,3,4.8,7 8-HxCDF ND ND 100 0.0073 ND ND 100 0.0073
2.3,4.7,8-PeCDF 0.12% 0.403 100 0.0042 ND ND 100 0.0042
2.3,7,8-TCOD 0134 04X 100 0022 NO ND 100 0.0122
23,7.8-TCOF 0.908 2»n 00 0.01015 0.5368 1.44 100 0.01018
45T ND NO [ ] ND ND [}
4.5-TP (Shvax) NO ND ] ND ND 1]
2.4.5- Trichiorophenol ND NO ] ND ND [}
2.4.8-Trichiorophenol ND NO [ ] ND ND -]
2,40 ND NO [ 4 " ND ND a7 17
2,4-DB 0.058 278 [ ] 0.558 149 [}
2.4-Dichlorophenol ND ND ° ND ND °
2,4-Dimethryiphenol ND ND ° ND NO [
2,4-Dinitrophencl ND ND ] ND ND o
2,4-Dinivotoiuene NO ND [ ] ND ND -]
.8-Oinlrololusne NO NO [ ] ND ND [}
NO ND [ ] ND ND [
~Chiorophenol NO NO [ ] ND ND o
2-Hexanone NA NA [ ] NA NA ]
2-Mettryinaphihalene ND ND o ND ND [}
2-Methwiphenol (0~cresol) ND NO ° ND ND 0
2-Niroanline ND ND [} ND ND o
2-Nivophanol ND ND [ ] ND ND -]
3,7 -Dichiorobenzidine ND NO [ ] ND ND -]
38.4-Methylphenol {map-creeol} ND ND ° ND ND 0
3-Nroaniine ND ND o NO ND [}
4-DDD ND ND o ND ND [}
|4.4'-DDE 208 .7 100 32 462 124 100 32
4.4-DDT NO NO « 14 ND NO [ 14 14
4,8-Diniro-2-meSwiphencl ND NO [] ND NO [
4-Bromophenyiphenyl ether NO ND ° ND ND [
4-Chvioro-3-methrylphenol ND ND ° ND ND 0
4-Chioroandine ND NO ] ND ND 4]
4-Criorophenyipheny! ether NO NO ° ND ND ]
4-Metivi-2-pentanone (MEBIO) NA NA ] NA NA 0
4-Nirosnline ND ND ] ND ND o
|4-Hirophenot ND ND ] ND ND -]
|Acensphihene NO NO [ ND NO o
JAcenaphttntens ND NO ° ND ND °
Acetone NA NA L] NA NA -]
[ Addrin NO ND L] ND ND -]
[Alpha Chiordane ND ND 100 32 ND ND 100 32
alpha-BHC ND ND [} ND ND o
Auminum 0.00175  0.00584 100 18000 0.0038 [ X1~ 100 16000
Antvacens NO NO ] ND ND [}
A y ND ND 7 19 ND ND a7 19
Arsenic NOD ND 100 7 ND ND 100 17
Barum NA NA 100 420 NA NA 100 420
Benzens NA NA [ ] NA NA ]
Benzo(e)anthracens ND ND -] NOD ND 1]
|Benrzo(a)pyrene ND NO [ NOD NO [}
|Benzo®)uoranthene ND ND ] NO NO [}
{Benzo(g.h.hperylene ND ND [] ND NO [}
|Benzo(k uoranthens ND NO [ ] ND NO [}
Beryflium ND NO 100 (X~ ND ND 100 o.62
bete-BHC ND NO ] ND ND [\]
bis{2-Chiorosthaxy)methane ND ND [ ] ND ND ]
bis{2-Chioroethyl}ether ND ND [} ND ND 0
bin(2-Etyihexyphthalate 0.825 201 ° 0.958 257 0
Bromodichioromethane NA NA ] NA NA []
Bromatorm NA NA (] NA NA 0
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Table A1 Caiculsted Boaccumulation Factors for Forage Fish Page 2

F.F.BF COMP 1 FF.BPCOWP 2
Detection Maxiswam Detection Maximum
Fraquensy in Badiment Frequency in Sediment
pounds BAF BBAFn Sodiment Concentration BAF BBAFN Sadiment Concentration
Bromomethane (Methryl bromade) NA NA ) NA NA []
Butybenzyiphthelste NO ND -] ND NO 0
(Cadmiumn ND ND 100 27 ND ND 100 27
Calchum NA NA 100 18500 NA NA 100 16500
Carbazole ND ND 0 ND ND [}
|Carbon disulfide NA NA [} NA NA [}
|Carbon wirachioriie NA NA [} NA NA [}
Chiorobenzene NA NA /] NA NA -]
[Chiorosthene NA NA ] NA NA o
| Chicrotorm NA NA [} NA NA [+]
Chioromethane NA NA 0 NA NA o
Chromium 0.0147 0.0478 100 28 0.0138 0.0071 100 2
Chrysens ND ND o ND ND o
(Cin/Trans-1.2-Dichiorosthens NA NA [} NA NA ]
cie-1,3-Dichioropropens NA NA [\] NA NA -]
(Cobalt NA NA 100 w NA NA 100 10
0.0103 0.0332 100 [ 0.0'81 0.0432 100 [ ]
Cyanide, Tolml ND NO [ ND NO [}
|Dalapon ND NO o NO NO 0
| Cecachiorobiphenyl ND NO 4] ND ND [}
|dehta-BRC ND ND ] NO ND ]
Dibenzo{s. henthracens ND ND o 0.378 1.0 ]
|Dbenzoturan ND ND o ND NO ]
|Obromochioromethane NA NA ] NA NA [}
Dicambe 0.0022 0297 ] ND ND [
Dichlorobiphenyl ND ND [} ND ND [}
Dichiorprop 0.0479  0.184 0 ND ND [
Disidrin ND ND 7 0s NO NO 87 05
Disthyiphthelaie 00782 0288 0 0.154 0414 [}
Dirmethyiphthalate ND ND ° ND NO o
Di-n-butyiphthaiete ND ND ] ND ND o
Di-n-octylphthalste ND NO ] ND NO [}
Dincseb NO ND [ NO NO °
Endosulien | ND ND 100 28 NO NO 100 28
|Endosulian R NO ND [} ND NO (-]
Endosulian sultate ND ND 7 14 ND NO o7 14
Endrin ND ND -] NO NO o
Endrin sidehyde ND ND 100 22 NO NO 100 22
Endrin helone ND ND n ons NO ND k] 0718
Ethybenzens NA NA o NA NA ]
|Fluoranthene NO ND [} ND ND o
Fluorene ND NO ] ND ND o
|Gamme Chicrdane NO NO o7 3 ND ND L 14 3
oemma-BHC (Lindene) ND ND k=] o.18 ND ND » 0.1¢
Hepmchior ND ND © ND ND o
Hapmchior epoxide L] NO 3 02 ND ND k<] (34
Hepmchiorobipheryl ND NO -] ND ND o
(Hexachiorobenzens NO NO o ND ND [}
Hexachiorobiphenyl 228 733 -] 108 527 o
Hexachiorobutadiens ND NO -] NOD NO o
Hexachiorocyclopentadiene NO ND ] ND ND [}
Heomchiorosthane ND ND ] ND ND [}
| indeno{1,2 3-cdpyrens ND NO 0 0228 0.604 o
ron NA NA 100 38000 NA NA 100 308000
| sophorone ND ND ] ND NO o
Lead ND NO 100 L ND ND 100 58
Magneshsm NA NA 100 5800 NA NA 100 8600
Manganess NA NA 100 1400 NA NA 100 1400
MCPA_(4-chioro-2-metyiphencoyy 1.1 as4 [} 117 314 [
MCPP_2-{4-chioro-2-methyiphend NO ND [} NO ND 1]
|Mercury 0419 135 100 .18 4.04 13 100 o0.18
M thauychior ND ND ° NO ND °
L chioride (Di NA NA [} NA NA °
Molybtxdenum NA NA 100 o NA NA 100 os2
Monochiorobiphenyl ND NO [ ND ND o
Naphthalene ND NO o ND ND ]
Nicke! NO NO 1 54 ND ND 100 54
{Narobenzene NO ND [ ND NO ]
n-Nitrosodi-n-propylamine NO ND o NO NO ]
N N L ND ND o NO ND 1]
Nonachiorobiphenyl ND ND [} NO NO [}
(Octchioroblpheryl ND ND o ND NO [}
Py 0.0 29 [} ND NO [}
Pentachiorophenol 000272 0.00877 [} 0.00124 0.00332 0
pH NA NA 100 708 NA NA 100 7.08
Phenanthrene ND ND 0 NO NO 0
Phenol ND ND 0 NO NO 0
fPomashum NA NA 100 2200 NA NA 100 2200
Pyrene ND ND ° ND NO [
Selenium 0394 127 0 ND ND o
Sver ND NO k<] 0.7 ND ND n o.7e
‘Sodium NA NA [} NA NA [}
Styrene NA NA ° NA NA [
Tewachiorobipheryl ND ND 0 ND ND 0
Tetrachiorosthens NA NA ] NA NA 0
Thalium NA NA o NA NA [
Toluene NA NA [} NA NA [
Teomphens RO ND [} ND ND ]
trane- 1,3-Dichioropropene NA NA 1] NA NA 4]
| Trichiorobipheryl ND ND [} ND ND o
Trichioroethens NA NA [} NA NA [}
NA NA 100 40 NA NA 100 40
Vil chioride NA NA 0 NA NA o
Xytenes, Totl NA NA o NA NA 0
Zinc. 0.077% 0.251 100 aze 0.3107 0288 100 370
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FF.OPCOWPT FF.BP COMP 2
Detostion Ma ximum Detection Maximum
Frequeney In Sediment Fraquency in Sodiment
BAF BSAFn Sediment Cone BAF BSAFn Bediment Concentretion
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Table A1 Caiculeted Biosccumulation Factors for Foraps Fish

FF.BPCOMPI FF.CS8BCOMP 1
Detection Maximum Detaction Maximum
Frequency In Sediment Frequency In Sediment
unds BAF BBAFn BAF B3AFn Sediment Conoentration
1,1,1-Trichiorosthane NA NA [] NA NA 0
1,1.2,2-Tekachiorosthane NA NA ] NA NA [}
1.1.2-Trichiorosthane NA NA (-] NA NA [}
1,1-Dichiorosthane NA NA o NA NA -]
1,1-Ochiorosthens NA NA o NA NA °
12,3,4.6.7,88-0COD 000172 0.00821 100 172% 0.000718  0.00527 100 3420
00023 000714 100 0758 0.000818 0.008 100 1130
000434 0013t 100 0.443 0.000615  0.00588 100 7
ND ND 100 0.158 0.000642 0.00818 100 108
NO ND 100 Q0117 0.000882 0.00847 10 131
ND ND 87 0.0049 0.00323 0.0237 100 2.
0.0573 0173 100 0.0092 0.00226 0.0108 100 sA41
ND ND 100 o.01e2 0.00379 0.0278 100 132
ND ND 100 0.0050 0.00238 0.0173 100 284
NO ND 100 00173 0.0019 0.014 100 754
NO ND 100 0.008 NO NO 100 0119
NO ND 100 0.0035 0.0149 0.108 100 197
NO ND 7 0.0027 ooo822 00878 100 0.042
NO ND 0 ND ND 33 7™
NO ND o ND ND 3 aro
NA NA [} NA NA [}
NA NA [} NA NA [
ND ND [ ND ND [}
ND ND o ND ND €7 1000
2,2 -Oxybis{1-chioroprapane)_bis(! ND ND [} ND NO -]
2.3,4.0,7,8340CDF ND ND 100 0.0073 0.00233 0.0V7% 100 an
NO 100 0.0042 0.0138 0.102 100 128
ND 100 00122 0007 0519 <] 0.264
1.8 100 001013 0179 mwm 100 0811
ND -] NA NA -]
ND ] NA HA °
ND 4] NO NO ]
ND ] RO ND [}
NO 67 1" NA NA [}
ND ] NA NA [
ND o ND ND [
ND o NO ND ]
NO [} NO ND ]
ND Q ND NO °
ND 0 NO NO ]
ND [} ND ND o
D L ND ND [
NA (4] NA NA 33 2
NO o ND ND [}
NO o ND ND [}
ND -] ND ND [
NO o ND ND o
ND [} ND ND [}
ND o NO NO o
NO o ND ND [
NO [} NA NA n 150
183 100 32 NA NA (-]
NO 87 14 NA NA o
NO [} ND ND [}
NO o ND ND [}
ND ] ND ND L]
ND o ND ND k<] &0
ND o ND ND [}
NA [-] NA NA [}
ND [} ND ND [}
NO [} NO NO o
ND o ND ND ]
ND ° ND ND °
NA [} NA NA o
ND [} NA NA 100 1100
ND 100 32 NA NA [}
ND -] NA NA 0
0.00e7 100 18000 0.00108  0.00803 100 12000
ND [ NO NO [}
ND o7 19 NO NO 100 [ 2]
ND 100 17 ND ND 100 3
NA 100 420 NA NA 100 3300
NA [} NA NA o
NO ) ND ND 100 aro
ND 0 ND ND 100 1200
~NO o ND ND 100 2000
ND o NO NO 100 1800
ND ] ND ND 100 1800
ND 100 o.&2 ND ND -]
NOD [ NA NA o
ND [} ND ND [}
ND [} ND ND [}
ND 0 ND ND k- 3000
NA [} NA NA 0
NA 0 NA NA 0
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Tabie A1 Calvulnted Blsssswwnmiatdion Factors lor Foruge Fsh

sa
|

FF.CSB COMP 1
Detection

Maximum
Frequensy In Sodimemt Frequenoy In Bedimant
me BAF BSAFn Sediment Conce BAF BBAFn Concentration
Bromamethane (Methy! bromede) NA NA (] NA NA ]
|eutytbenzyiphhalate NO ND ] NOD ND ]
|Cadmium NO ND 100 27 ND NOD 100 25
Calcium NA NA 00 16500 NA NA 100 180000
Carbazole NO ND ] ND ND o
Carbon disuifide NA NA L] NA NA -]
(Carbon tetrachioride NA NA (-] NA NA [
Chiorobenzene NA NA o NA NA 100 515
|Chiorosthans NA NA [ ] NA NA [}
Chioroform NA NA ) NA NA (/]
[Chioromethane NA NA [ ] NA NA 1]
[Chromium 0.012 0.0082 100 b 000613 0.045 100 7.
NO NO [} ND ND 100 1800
[Ca/Trane-1 2-Dichiorosthens NA NA [ ] NA NA o
cie-1,3-Dichioropropens NA NA o NA NA °
Cobel NA NA 100 10 NA NA 100 172
Copper 0.0381 0.108 190 “ 0.0012  0.00878 100 11000
Cyenide, Toml ND ND ] ND ND )
|Oalapon ND ND [ ] NA NA 0
Decachiorobiphenyl ND ND ] NOD NO o7 3400
|oeita-BHC ND ND [ ] NA NA -]
Dbenzoia Msntwacene ND ND [ ] NO ND ]
Dbenzoturan ND ND ° NO ND o
Dibromochioromethens NA NA [} NA NA ]
Dicamba NO ND [ ] NA NA (]
Dichiorobiphenyl ND ND [] ND ND a7 s40
| Dichioraprop ND NO ° NA NA ]
|Oieidiriny ND ND [ 4 05 NA NA [}
Disttryiphthalste 0.1% 0483 ] 0.0889 0.505 -]
» ND NO [ ] ND ND [}
Di-n-butyiphthaiate ND NO ] ND ND [}
Di-n-octyiphthelate ND NO ° ND ND 0
|Cinossb NO NO ) NA NA ]
| Endosutten | ND ND 100 2 NA NA ]
}Endosulien I ND ND o NA NA [}
Endosulian sullste ND ND | 14 14 NA NA 100 130
Endrin NO NO [ ] NA NA -]
Endrin aideinyde ND NO 100 22 NA NA 3 520
Endrin kstone NO NO = [ Nal} NA NA (]
|Etryibenzens NA NA ° NA NA [
|Fluoranthene ND ND [ ] ND NO 100 2000
Fluorene ND ND [ ] ND NO ]
(Gamma Chiordane ND ND [ 4 3 NA NA L5 T20
gsmma-BHC (Lindane) ND NO ] [ AL} NA NA ]
Hepimchior ND NO [ ] NA NA 33 800
Heplachior epoaide ND NO n 02 NA NA 3 02
Hepmchiorobiphanyl ND NO 0 0182 123 100 5300
Hexmchiorobenzens ND NOD ] ND ND [}
Hesschiorobipheny! ND ND ° 00828  0.879 100 21000
ND ND o ND ND o
NO ND ] ND ND o
ND ND [ ] ND ND ]
NO ND ] ND ND o7 1300
NA NA 100 38000 NA NA 100 20000
ND ND o ND ND o
0.0123 0.0073 100 -} 0.00142 0.0105 100 1000
N NA NA 100 5600 NA NA 100 20000
Mangansse NA NA 100 1400 NA NA 100 248
MCPA_{4-chioro-2-mefitylphencxy ND NO [-] NA NA [}
MCPP_2-{4-chioro-2-methyiphend  ND ND ° NA NA ]
L Y ND ND 100 .18 ND ND 100 15
| Methoxychior ND ND [ ] NA NA [}
chioeide (D NA NA [ NA HA L]
Molybdenum NA NA 100 082 NA NA 100 7
ND NO [} ND ND o
Naphthsiens ND NO ° ND ND 2 380
Nichal ND NO 100 54 ND ND 100 800
Nirobenzene ND ND o ND ND o
n-Nrosodi-n-propylamine ND NO -] ND ND [}
N-N g L ND ND L] ND ND 1
|Nonachiorobiphenyl ND NO [] ND ND °
|Ocmchiorobiphenyl NO ND ] o1 0818 k<) 1800
| Pentachiorobiphenyl NO NO 0 00585 0438 100 66000
| Penwchioropheno! ND ND ° ND ND 100 220
pH NA NA 100 7.08 NA NA 100 .72
| Phenarihrene NO ND ] ND ND 100 030
Phencl NO ND ) NO NO [
1Pomssium NA NA 100 200 NA NA 100 2400
Pyrene NO ND ] ND ND 100 2400
|Sstenium 0.387 117 [ ] ND ND 100 81
Siver ND NO o 0.7 ND ND 100 19
Sodum NA NA [ ] NA NA ]
Styrene NA NA ] NA NA ]
T o achiorobiphenyl ND NO ° 00547 0401 100 96000
Tetwachiorosthens NA NA ) NA NA 1]
Thallium NA NA ] NA NA » 21
Toluene NA NA [ ] NA NA » 20
Toxaphens NO ND ] NA NA 1]
rans-1,3-Dichioropropene NA NA L ] NA NA ]
Trichiorobiphenyt ND ND o 0.0299 0219 100 30000
Trichioroethens NA NA [ ] NA NA [}
Vanadium NA NA 190 40 NA NA 100 4
Vel ehloride NA NA [ ] NA NA [}
Xylonea, Tolwl NA NA [ ] NA NA []
Zine 0.104 0314 100 370 000952  0.0899 100 7800
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Tabie A1 Calkculated Bioaccumulation Factors for Forage Fish

FF.BPCOMP3 FF.CSBCOMP 1
Detection Maximum Detection Naximum
Frequency in Bediment Frequency In Sediment
Compounds BAF BSAFn Sediment Concentration BAF BRAFR Sediment Concentration
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Table At Culcuisted Blescsumuiation Factors for Forage Fish

FF.CODCOMP 1 FF_REF 1 COMP 1
Detosiion Maximurn Detection Mo x i
Froquenvy 0 Sodment Frequency In Sediment
BAF BSAFn Sediment Concentration BAF BSAZn Sediment Concentretion
NA NA ] NA NA [
NA NA o NA NA [
NA NA ] NA NA ]
NA NA ° NA NA o
NA NA [ ] NA NA o
0.00132 0.008 100 200 0.0053 00MS7 100 49
000102 0.00482 100 “ 0.0%21 0.00816 100 0.138
000157 0.00711 100 ns 0.0113  0.00762 100 0182
0.00138 0.00719 100 121 ND ND 100 0.0007
0.002€3 0.0119 100 0538 ND ND 50 0.009
0.012 0.0848 100 0.107 ND ND 100 0.0018
0.0119 0.0538 100 0297 0207 0.138 50 0.0028
0.0143 0.0857 100 0.507 0.129 0.0888 100 0.0048
©.0088 0.0000 100 0178 ND ND o
0.00529 0.4 100 0.3 ND ND 100 0.0048
NO ND 100 0.000 NO ND o
0.0449 0204 100 0.0811 NO NO Q
ND NO 100 0.0873 ND ND [
ND ND [} ND ND [}
ND NO [ ] ND ND [}
NA NA [ ] NA NA o
NA NA [ ] NA NA [}
ND ND ] ND ND [
ND ND -] ND NO [}
NO NO [ ] ND ND ]
000688 00312 100 023y NO ND 0 0.0018
0.0418 0.388 100 0.07%2 ND ND o
0.247 112 = 0.0134 0222 015 100 0.0038
037 1.68 100 0.0083 222 15 100 0.0014
ND NO [ ] ND ND [}
ND ND ° ND ND [}
NO ND ° ND ND 0
NO NO [ ] NO NOD o
ND NO ° NO NO %0 12
ND ND [ ] 1.08 0.728 o
ND NO ] ND ND [}
ND ND [ ] ND ND o
ND ND -] ND ND [}
ND ND -] ND ND °
NO ND 100 [ NO NO 30 L.
ND ND o ND ND [}
ND ND -] ND NO o
NA NA ] KA NA ]
ND ND [ ] ND ND °
ND ND ] ND ND o
ND ND [} ND ND 0
NO NO L) ND ND [
NO NO ] ND ND 0
ND ND 1] ND NO ]
ND NO ° ND ND -]
ND ND 0 ND ND [}
ND ND 100 20 0.950 0.845 ]
ND ND [ ND ND °
ND NO ] ND NO o
ND ND [] ND ND 0
ND NO [ ] ND ND Q
NO ND 9 NO ND [}
ND ND [ ] ND ND [
NA NA ° NA NA [}
ND ND [} ND NO [}
NO ND 1] ND ND o
NO NO ¢ ND ND []
ND NO [} ND ND [}
NA NA 100 190 NA NA 50 100
ND ND 100 n ND ND 0
NO ND [ 4 2 ND ND []
ND NO ] ND ND [
000157 ©0.00713 100 19000 0.000983 D.000848 100 15000
ND ND ] NO ND 0
ND ND [ ] NO NO 50 13
NO NO 100 17 NO NO 100 L)
NA NA 100 400 NA NA 100 20
NA NA [ ] NA NA -]
ND [ ] ] 420 ND ND [
ND ND 2 860 ND ND [}
NO NOD 100 70 ND ND [}
ND ND E ) 980 ND ND [}
ND ND 10 980 ND ND [}
NO ND 0 ND ND 100 os
ND NO ] ND NO [}
NO NO [} NOD ND 0
ND ND ] NO ND ]
bis(2-Ethythenyliphthaiste 00884 0311 ] 1200 0.904 0.608 [}
Bromodichicromethane NA NA 0 NA NA o
i&nﬂwhm NA NA [ ] NA NA (]
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Tabie A1 Caiculsied Bicaccumuistion Faciors for Forage Fish

Page 8

FF.CS-DCOMP1 FF.REF 1 COMP 1
Detection Meximum Detection Maxiowem
Frequency In Sediment Frequency in Sediment
Compounds BAF BSAFNn Sediment Concentretion BAF BSAFn Sediment Concentration
Bromomethane (Methyl bromice) NA NA [) NA NA [}
Butybhanzyiphthele s NO NO o ND ND o
|Cadmium ND ND 100 13 KO ND 100 038
|Caicum NA NA 100 30000 NA NA 100 18000
Carbarole ND ND o NO ND o
Carbon disuifde NA NA [} NA NA [}
Carbon tetrachioride NA NA ] NA NA [4
|Chiorchenzene NA NA o NA NA °
IChiorosthane NA NA o NA NA ]
|Chiorolorm NA NA [} NA NA [}
|Chioromethans NA NA o NA NA o
| Chwomium 000807 0.0275 100 o7 0.012¢ 0.0083 100 21
Cieysone ND ND 100 ™0 ND NO [
[Ciw/Trane-1.2-Dichiorosthens NA NA ] NA NA o
cin-1,3-Dichioropropene NA NA o NA NA ]
Cobak NA NA 100 12 NA NA 100 ”»”
Copper 000281 00114 100 740 0.0243 0.0184 100 20
|Cyanide, Toll NOD NO [} NO ND ]
Dalepon NO ND ] ND ND [
| Decachiorabiphenyl ND ND 87 230 NO ND o
jdelte-BHC NO ND a7 10 ND ND [}
Dbenzo(s,henthracene 0.0208 0.0833 [} ND ND [\]
|[Obenzotursn ND ND ] NO ND 0
Dibvomochiotomethane NA NA o NA NA 0
Dicambe ND ND 3 13 NO ND o
Dichiorobiphenyt NO NO [ ND ND 0
Dichioroprop NO NO 0 0.0451 0.0304 ]
|Dieldrin ND ND [ 129 0.087 o
Disttryipivhaiate 0.0111 0.0504 0 0.0057 0.0844 -]
Dimethyiphihaiate ND ND [} ND ND 0
Di-n-tviylphthainie ND NO ° ND NO 0
Di-n-octyipithalate NO ND [} ND NO o
|Dincest NO ND o ND NO [}
Endosultan 1 NO ND © NO ND o
Endosultan § NO ND o NO NOD [
Endosultan wifate ND ND o NO NO o
Endrin ND NO o ND ND 0
Endrin aidelryde ND ND k- 16 ND NO 0
Endrin hetons ND ND £~ (X ND ND [}
Ethytbenzene NA NA ° NA NA °
|Fuorsnthene ND ND 100 1200 ND NO []
Fluorens NO ND [ ND NO )
Gameme Chiordane NOD ND 100 49 ND NO [}
|oamma-BHC (Lindane) ND ND [} ND ND ]
|Haptechior NO ND -] NO ND [}
Hepwachior spaxide ND ND (-] ND ND [+]
Hepschiorobiphenyl 0381 104 o ND ND 0
Hwachiorobenzens ND ND -] ND ND ]
Heachiorobipherwt 183 an 100 400 ND ND [}
Hemchiorobutadiens ND ND [} ND ND [
Hemchlorocyclopeniadiens ND ND ] ND ND o
Hemachlorosthane ND ND [} ND NO ]
Indeno{1 2 3-ad)oyrene NO NO ° ND NO [
ron NA NA, 100 NA NA 100 22000
|mophorone ND ND ° ND ND °
Lead 0.00218  0.0009 100 260 ND ND 100 2
|Magnesium NA NA 100 7500 NA NA 100 8500
M NA NA 100 320 NA NA 100 m
MCPA_{4-chioro-2-me! ND NO 0 1.08 0.724 /]
ucw_z-«mz«m ND NO [} ND NO Q
Mercury 0.0428 0.193 100 0s 0952 o641 100 0.083
| Methoxychior ND ND [ ND ND ]
chioride (DI NA NA [ NA NA 0
Molybdenum NA NA [} NA NA 100 0.49
Monochiorobiphenyl ND ND 0 NO ND [}
[Naphthaiene ND NO o ND ND [
Nickel NO NO 100 200 ND ND 100 2
Nirobenzens ND NO [ ND ND o
n-Nitrosodi--propylamine ND ND [} ND ND -]
N 'y ineDpherrsd  ND NO [ ND ND [
| Nonachiorobiphermyt ND ND [} NO ND ]
Octachiorobiphenyl ND ND o ND ND [}
Pentachiorobiphenyl 1.07 4.08 100 820 NO NO /]
Penmchiorophenol 0.000773 0.00381 k<] 3 000382 0.00257 50 19
pH NA NA 100 084 NA NA 100 3
|Phenanthrens ] ND k- 410 ND NO []
Phancl ND ND [} NO ND o
Powmsshum NA NA 100 3200 NA NA 100 2300
Pyrens NO ND 100 100 ND ND [
Selenium 0374 1.7 o NO ND [}
Siver NO L] ° NO NO °
Sodiun NA NA o NA NA -]
|Syrene NA NA [ NA NA [}
Tewachiorobiphenyl 294 132 -] ND ND 0
Tewachiorosthene NA NA [} NA NA [}
[ Thattasen NA NA [} NA NA o
Toene NA NA 0 NA NA ]
T ND ND ° NO NO [}
rans-1,3-Oichioropropens NA NA -] NA NA -]
Trichiorobiphenyl 03 148 [ ND ND 0
Teichioroethene NA Q NA NA ]
[Vanadium NA NA 100 s1 NA NA 100 k]
Vit chioride NA NA [ NA NA 0
Xylones, Tow! NA NA Q NA NA 0
Zinc 0.0227 0103 100 2700 8.1 0.129 100 i
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FF.CS-D COMP 1 FF. REF 1 COMP 1
Detestion Maximum Dwtection M ximum
Froquensy In Sediment Frequency in Sedimant
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Table A1 Caicuinted Bioaccumulation Factors lor Forage Fish

FF.REF 2 COMP 1
Detection

FF.REF2COMP2

Maximum Detaction Maximuan
Frequency in Sediment Frequenoy in Bediment
Compounds BAF BSAFR Sediment Concentration | BAF BSAFn Sediment Concentratien
1.1,1-Trichiorosthane NA NA [] NA NA [)
1,1.2.2-Tewrachioroethane NA NA (-] NA NA °
1.1,2-Trichioroethene NA NA -] NA NA ]
1.1-Dichiorosthane NA NA ° NA NA [
1.1-Dichiorosthene NA NA -] NA NA [}
123,4,6,7,89-0C00 0.00839 0.0138 100 8.57 000372 0.00857 00 857
129.4,6.7.8,9-OCDF 0.297 0.489 100 0.107 o.0231 0.0348 100 0.107
1 0.0351 0.087¢ 100 [ AT} on7r2 0.q257 10 0.14
0.08368 0.154 100 0.0283 NO NO 100 0.0263
123,470 3-HpCOF ND NO ° ND NO o
1234.7,6-HxCOD ND ND 50 0.0021 ND ND 50 o.0029
123.4,7.8-HCOF 0.329 0.544 50 ©.003 ND NO 50 0.003
0.181 0.298 100 0.004 0184 0278 100 0.004
123,67 8-HuCOF NO NO 0 0.0013 NO NO 50 Q0013
1223.7,88-HCOD NO NO 100 0.00505 ND NO 100 0.00808
123,70 -HCOF ND ND o ND NO 0
1.23.7,8-PeCO0 0.688 114 100 0.00148 ND ND 100 0.00148
12.3,7,8-PeCOF NO NO %0 0.0011 ND ND 50 0.0011
1.2 4-Trichiorobenzene ND ND o ND NO o
1.2-Dichiorcbenzene ND NO ] NO NO ]
1.2-Dichiorosthane NA NA o NA NA ]
1.2-Dichiorapropene NA NA [ NA NA [
1.3-Dichlorobenzene ND ND ] NO ND o
1.4-Dichiorobenzene ND ND [} NO NO -]
2,2 -Owyble{1-chioropropane)_bisi]  ND ND ° ND ND 0
22,4,8.7,8-HuCOF ND ND 50 0.0018 NO ND S0 0.0018
2.3,4,7,8-PeCOF ND ND 0 0.0013 ND ND 50 0.0013
22,7,8-TCOD LR - [ 3] 0 NO ND -]
23.78-TCOF 12 1.99 100 0.0014 ND ND 100 0.0014
2457 ND ND [} NO ND o
2.4,5-TP (Shvesd ND NO [ NO ND °
24,5 Trichiorophenol ND NO -] NO ND -]
2,4,8-Trichiorophencl ND NOD [} NO NO -]
2.4-D ND NO ] NO ND -]
2.4-08 ND ND ] NO ND °
2,4-Dichiorophenol ND NO ] NO ND ]
2.4 ND NO ] ND NO ]
2.4-Dinrophencl ND NOD [} ND ND o
2.4-Dinirotoluene ND NO ] NO ND -]
2,8-Dinrotoluene ND ND 100 14 NO ND 100 4
2-Chioronapivihalene ND ND [} NO ND -]
2-Chiorophencl ND ND 0 ND ND 0
2-Heanone NA NA [} NA NA [}
2-Methyinaphihalene ND NO 0 ND ND [
2-Meltryiphenol (o-cresol) ND ND [} ND ND ]
2-Nirosnline ND ND [} ND ND [}
2-Narophenol ND ND [} ND ND [}
3.3 -Dichiorobenzidine ND NO [} ND ND ]
34.4-Mettwyipheno! {map-cresal) ND ND [ ND ND [}
|3-Niwoandine ND NO [} ND ND [}
4.4'-D00 NO NO [} ND NO [}
4.4'-DDE ND NO 0 oan 0.557 ]
4.4-DOT ND NO [} ND NO [}
4.9-Dinliro-2-meftyiphenol ND NO [} ND NO o
| 4-Bromopheryiphenyl sther ND ND o ND ND [}
ND ND [} ND NO [}
4-Chioroaniine NO ND Q NO NO [}
4-Chiorophenyiphenyl ether ND ND ° ND NO [}
[4-Mettwi-2-pentancne (MIBK) NA NA ] NA NA ]
4-Niroandine ND ND ] ND ND ]
4-Niwaphenol ND ND [} ND ND o
Acenaphthene ND ND [} ND ND ]
Acenaphthylene ND NO [} ND ND ]
Acetone NA NA 100 a°2 NA NA 100 82
(Alcdein ND NO [] NO ND ]
Alpha Chiordane ND ND o ND ND o
|atphe-BHC ND ND [} ND ND [}
Alumninum 000318 0.00052 100 10000 0.00845  0.00008 100 19000
| Arihracens NO ND ] NO ND [}
Antimony NO NO 100 4 ND ND 100 4
Arsenic NO ND 100 7 ND ND 100 7
Barium NA NA 100 220 NA NA 100 220
[Benzene NA NA ] NA NA o
Benzols)anthracene ND NO ] ND ND Q
|Benzo{e)pryrene ND NO o NO NO [}
Benzo(b)Muorenihens ND ND ] ND NO []
Benzo(g.h.hperylens ND NO 0 ND NO [}
Benzo(k)uoranthene NO ND [} NO NO [
Barylium ND ND 100 1 ND NO 100 1
bete-BHC ND ND o ND NO o
bis(2-Chioroethoxy)methane ND NO ° ND NO 0
bia(2-Chiorostiryllether ND ND ] ND ND [}
|pin{2- Exryihaxyl)phihala 1.38 257 o 033 0.82% ]
Bromodichioromethane NA NA o NA NA o
J Bromolorm NA NA ] NA NA ]
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Tabie A1 Caiculeted Blossowwdstion Faciors fos Forage Fh

Page 11

FF. REF 2 COMP 1 FF.AEF 2 COMP 2
Detestion Waximum Detection Maximum
Froquensy in Bediment Frequency in Sediment
Compounds BAF BBAFA Sedwont Conc BAF BSAFn Sediment Concentration
Bromomethane (Methyl bromide) NA NA [] NA NA []
F;m\zwnuh- NO [ ] [ ND NO ]
ICadmium NO ND 100 (X ] ND ND 100 0.68
Calcium NA NA 100 12000 NA NA 100 12000
Carbazole NO ND 0 NO ND [}
Carbon disulfide NA NA -] NA NA 1)
Carbon tevachioride NA NA [ ] NA NA [}
[Chiorobenzene NA NA ° NA NA ]
(Chiorosthane NA NA ] NA NA 0
Chioroform NA NA [ ] NA NA ]
Chicromethane NA NA [ ] NA NA ]
|Chromaum 0.021 0.0348 100 F] 0.0224 0.033¢ 100 F-]
Chi ND NO ] ND ND [
Cin/Trans-1,2-Dichiorosthene NA NA ° NA NA [
cie-1.3-Dichioropropens NA NA [] NA NA [
Cobakt NA NA 100 10 NA NA 100 10
Copper 0.0218 0.0358 100 » 0.0388 0.0577 100 2
Cyanide, Towl MO NO ° NO ND o
Dalapon NO ND [ ] NO ND 0
Decachiorobiphenyl NO NO ° ND ND [
|deita-BHC NO NO 0 ND ND [}
Dibenzo{a hjanthrecens ND NO [ ] ND NO 0
Dibenzotwan ND NO [} ND ND ]
Dibromochioromethans NA NA ] NA NA [
Dicambe ND ND o ND ND []
Dichiorobiphenyl ND ND ° ND ND 0
Dichloroprop NO NO [ ] ND ND [}
| Disidrin ND ND [ ] 0.457 ©.680 -]
Disthyiphthalale 0111 0.183 o ND ND ]
|Dimethyiphthalate ND NO -] ND ND o
Di-n-butyiphihalaie ND NO o ND ND ]
Di-n-octyiphthaiate NO NO ] ND ND [+]
Dincssb NO NO ° ND NO [-]
|Endosuttan | ND ND [ ND ND o
|Endosultan § ND NO ] ND ND []
Endosulfan suiftate ND ND ° ND ND L]
Endrin ND ND ] ND ND [}
Endrin aidetyde NO ND ] ND ND 1]
Endrin ketone ND ND ] ND ND o
Etryenzens NA NA [ ] NA NA [}
|Fluoranthene [ ] NO [ ] ND ND []
Fluorene NO NO [ ] ND ND [}
Gamme Chiordane ND ND [] 0.887 1 o
gamma-BHC (Lindane) NO NO ° ND ND ]
Heptachior NO NO ] ND ND [}
IHeptachior apoxide NO ND [ ] ND ND o
Hepiachiorobiphenyl ND NO ] ND ND ]
Hexschiorobenzene ND NO ] NO NO o
Hexachiorobiphenyl ND ND -] ND ND o
Hexachiorobutadiens ND ND o ND ND o
Hexachiorocyciopenadiane ND NO 0 ND NO [}
Hexachiorosthane NO ND ] ND ND [}
indenco(1.2 3-cdjpryrens ND NO [} ND NO [
ron NA NA 100 24000 NA NA 100 24000
sophorone ND NO o ND ND [}
Lead NO NO 100 20 0.0174 0.0281 100 20
Magnesium NA NA 100 8800 NA NA 100 BB0C
NA NA 100 e NA NA 100 7o
MCPA_(4-chioro-2-methylphencxy  ND NO ° ND ND °
MCPP_2-{4-chioro-2-methyiphend ND NO ] ND NO 4]
ercury 147 19 100 0.047 147 221 100 0.047
ND NOD ] ND ND 0
chioride {Di NA NA o NA NA o
Molybdenum NA NA 100 053 NA NA 100 08y
Monochiorobipheryt NO ND [} ND ND ]
NO ND [ ] ND ND ]
Nickel ND ND 100 28 NO ND 100 o
|Nivobenzens ND ND o NO ND -]
{n-Nirosodi-n-propylemine ND ND ] ND ND o
NN y pheny ND NO [] ND ND [
Nonachiorobiphenyl ND ND ° ND ND [
|octachiontiphenyt NO ND ° NO ND °
|Pentachiorobiphemyt NO ND ° ND ND 0
Pentachiorophenol NO NO ° 000327  0.0049 ]
pH NA NA 100 724 NA NA 100 T24
Phenanthrene NO NOD ° NO NO [
Phenol NO NO [ ] ND NO 0
| Potnssium NA NA 10 2000 NA NA 100 2000
Pyrens NO NO [} ND ND o
Selenium 0.574 0.948 0 0.087 1 (-]
Shver ND NO ] ND NO [
Sodium NA NA [ ] NA NA L]
| Styrens NA NA ] NA NA 0
T etrachiorobipheryl ND NO ] ND NO ]
Tetrachiorosthene NA NA [ ] NA NA [}
Thallum NA NA [ ] NA NA 1]
Toluens NA NA ] NA NA o
Toxaphene ND ND ] ND ND ]
vans-1.3-Dichioropropsne NA NA ] NA NA 0
Trichiorobipheryl ND ND ° ND ND [}
Trichloroethene NA NA ] NA NA o
Vanadium NA NA 100 44 NA NA 100 44
Vieyl chioride NA NA [} NA NA ]
Xylenes, Tolal NA NA ] NA NA 4]
Zinc 0428 0703 100 " 0348 0523 100 oe
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Table A1 Calculated Bioesccumulation Factors for Forage Fish

FF.REF2COMP { FF.REF 2COMP 2
Detaction Maxiorsn Detection Maximumn
Fraquenoy In Sediment Frequency in Sedliment
BAF BSAFn Sediment Concentrstion BAF BSAFn Sodiment Concentrelien
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Table Al Cakculated Bisscournutation Factors for Forage Fish

F 2 BAF BSAFR
Detostion Maximum
Froquarey in Sediment
Compounds BAF BSAFn Sodmont Conc 9 Avers, Maximum
7.1,1-Trchiorosthane NA NA KR NA NA NA NA
1,1.2.2-Tetrschiorosthane NA NA o NA NA NA NA
1,1.2-Trichioroethane NA NA ° NA NA NA NA
1,3-Dichiorosthane NA NA [ ] NA NA NA NA
1.1-Dichiorosthens NA NA [} NA NA NA NA
1223.4,6.7.8.8-0COD 00108 00108 100 857 0.00 0.0108 0.0 0.0138
NO NO 100 0.107 0.05 0297 0.08 0408
00313 0.0304 100 0.14 0.0 0.0351 (1] 0.0879
NO NO 100 0.0283 0.03 0.0036 005 0.154
NO NO [ 062 0.0824 007 0.201
ND NO ® 0.0021 0.01 0012 0.04 0.0545
0.133 0.128 ] 0.003 012 0329 020 0.544
1238,1,86-HeC00 0.121 a.11? 100 0.00¢ 010 0.184 018 o298
1236.1.8-HCOF NO NO [ ] 0.0013 0.00 0.0088 0.02 0.0308
123.7.89-HxCOD ND NO 100 0.00505 0.00 0.00529 o.02 ome
12,3.7.8 8- HCOF NO ND ° ND NO ND NO
123.7,8-PeCDO NO NO 0o 0.00145 02s 0.888 048 1.14
123.7,8-PeCOF NO NO ] 0.0011 0.01 0.00922 007 0.0678
1.2.4-Trichiorcbenzene ND NO ° ND NO ND ND
1.2-Dichiorabenzene ND NO ] ND NO ND ND
1.2-Dichiorosthane NA NA [] NA NA NA NA
1,2-Dichioropropans NA NA [ ] NA NA NA NA
1.3-Dichiorobenzens NO ND ] ND ND NO NO
1.4-Dichiorobenzens NO NO [] NO ND NO ND
2.2 -Corybia{ 1 -chioropropane)_bis{. NO ND o NO ND ND NO
234,678 HuCOF ND NO [ ] 0.0018 0.00 0.00688 0.02 0.m12
23,4,7.8PeCOF ND NO ”0 0.0013 o008 0.128 023 0.408
2,.7.8-TCOD 213 207 [ ] 1.10 EX -] A Rgg «°w
2.3,7.6-TCOF 088 0.85¢ 100 0.0014 ose 222 100 28,
2,457 ND ND 0 ND ND NO ND
2.4.5-TP (Shex) NO ND ° ND NO NO ND
24,5 Trichiorophenol NO NO ] NO NO NO ND
2,4,8-Trichiorophenol ND WO NO NO ND ND
2.4-D ND ND ] ND ND NO NO
2,4-08 NO ND [} 0.5 1.00 1.08 27
2,4-Oichiorophenol ND NO [ ND NO NO NO
2.4-Dimethytphenol ND NO ] ND ND NO ND
2,4-Dinlrophencl NO ND ] ND ND NO ND
2,4-Dinlrotwiuene NOD ND ° NO ND ND ND
2,8-Dinlrotoiuene ND ND 100 14 ND NO ND NO
2-Chioronaphthaiene ND ND [ ND ND NO NO
2-Chioraphenol ND NO ] ND ND ND NO
2-Hexanone NA NA L] NA NA NA NA
2-Mewwinaphthalens NO ND [ ] ND ND NO ND
2-Methyiphenol {o-cresol) NO ND ° ND ND NO ND
|2-Noandine NO NO [ NO ND ND ND
|2-N ND ND [} ND NO ND ND
3.3"-Dichlorobenzidine ND NO [} ND ND ND ND
384-Metryiphenc! {mip-cresol) ND ND [} ND ND ND ND
3-Nivoaniine NO NO [ NO ND NO ND
4.4-D0D NA NA ] NA NA NA NA
4.4 -DOE NA NA ° 282 5.08 712 183
44007 NA NA ° ND ND ND ND
4,6-Diniro-2-metyiphenol ND ND 0 NO NO ND MO
| 4-Bromophernyiphenyl ether ND ND -] ND ND ND ND
4-Chioro-3-metyiphenct ND NO [] ND ND ND ND
4-Chioroandine ND ND [ ] ND ND NO ND
4-Chiorophenyiphersd ether ND ND [} ND ND NO ND
|4-Megry-2-penmnone (MIBK) NA NA [] NA NA NA NA
{4-Nitroenline ND NO o ND NO ND NO
| 4-Nirophenol ND NO ° ND NO ND NO
|Acenaphthene ND o [ ] ND ND ND ND
|Acenaphiryiene NO ND [ ] ND ND ND NO
Acetone NA NA 100 a2 ND ND ND ND
| Addrin NA NA [} NO ND NO ND
Alpha Chiordane NA NA ] ND ND ND NO
[eiphe-8HC NA NA [ NO NO ND NO
| Alsminum 0.000838 0.00082 100 19000 0003 0.0084% 0.01 00102
Anfvacens ND NO ] NO ND ND NO
|An¥mony ND [, »] 00 4 NO NO ND ND
Arsenic ND NO 100 7 ND ND ND ND
Barium NA NA 100 20 ND ND ND ND
Benzene NA NA ° NA NA NA NA
Benro{s)anivacens ND ND -] ND ND ND ND
Benzo{sjpyrens ND NO [} ND ND ND ND
Benza{bMiucranthens NO NO [ ND ND ND NO
Benzo(g.h Aperylene NO NO ] ND NO NO NO
Benzo(hfiucranthens ND MD ] NO ND NO ND
|Beryftham NO ND 100 1 ND ND ND ND
bewm-BHC NA NA L] ND ND ND ND
bis{2 NO ND [ ] ND ND NO NO
bis{2-Chiorosthyl)ether ND ND [} ND ND NO ND
|bia(2-Etryhexyphthaiate 0.778 0.758 [] 078 1.58 138 257
Bromodichioromethane NA NA L NA NA NA NA
Bromolorm NA NA []) NA NA NA NA
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Table A1 Caiculsted Blosccurmudation Factors lor Forsge Fish

FF.AEF2COMP 3 BAF BSAFn
Detection Mazimum
Frequency in Badiment
BAF BSAFn Bediment M ge  Neximum Average Maximan
Bromomethane (Metivyl bromide) NA NA [ NA NA NA NA
o ND ND o ND ND NO ND
Cadmium ND ND 100 oes ND NO NO NO
(Calcium NA NA 100 12000 ND NO NO ND
Carbazole NA NA 0 NO NO ND ND
Carbon disulfile NA NA o NA NA NA NA
Carbon weachioride NA NA ] NA NA NA NA
(Chiosobenzens NA NA [ NA NA NA NA
Chiorosthane NA NA [} NA NA NA NA
(Chiorotorm NA NA [] NA NA NA NA
Chioromethane NA NA o NA NA NA NA
(Chromium o081 0.0788 100 25 o021 0.081 0.04 0.0788
Chrysene ND ND ] ND NO ND ND
(Cie'Trane-1,2-Dichiorosthens NA NA [} NA NA NA NA
fcin-1. . NA NA o NA NA NA NA
(Cobalt NA NA 100 10 NO NO NO NO
[Copper 0.0277 0.0200 100 2 o.02 0.0308 0.04 0.108
[Cyanide, Toml NO NO [} NO ND NO NO
Dalapon ND ND [ ND ND NO NO
Decachiorobiphenyl ND ND ° NO NO NO NO
choltn-BHC NA NA ] ND NO NO NO
Dbenzo(s, hlenthracens RD ND ] 020 0378 0.582 1.0
Obenzoiuwran ND NO [ NO ND NO NO
O NA NA 0 NA NA NA NA
Ocamba ND ND [} 0.00 0.0822 0.30 o.2e7
Dic NO ND [} ND ND NO NO
O NO [ ] o 0.0405 0.0479 0.0 0.154
|Olsicirin NA NA ] 087 129 o177 0.087
O 0208 02 -] 0.1 0208 027 0.806
DA ND NO ] ND ND NO NO
Ok NO NO o ND ND ND NO
D& ND ND 0 ND NO ND ND
[Oincest NO NO 0 ND NO NO NO
E ] NA NA o ND NO NO NO
€ ] NA NA ) NO L] NO [ )
Endosulfan eulfete NA NA o ND NO ND ND
Endrin NA NA ° ND ND ND NOD
Endrin aldetyde NA NA ° ND ND NO NO
Endrin ketone NA NA -] NO ND NO NO
Etwibenzens NA NA -] NA NA NA NA
|Fluoranthene NO ND [} ND NO ND NO
[Fruorene ND ND o ND NO NO NO
|Gamma Chiordane NA NA ) o.e7 0.087 1.00 1
garmme-BHC (Lindane) NA NA ° ND NO NO ND
[Hepachior NA NA o NO ND ND ND
|Hepachior epoide NA NA [ ND ND ND ND
Hepiachiorobiphenyl ND NO [ 027 o.31 1.49 164
|Homchiorobanzene ND NO [} ND ND ND NO
Hesachiorobiphemyd ND NO ] 147 220 5.08 kA~
Hemchiorobumdisne ND NO ] ND NO ND ND
Hexachiorocyciopentadiens ND ND [\] ND NO NO ND
Heachiorosthane ND NO o ND ND ND NO
Indeno{1.2 3-cd)pyrens ND NO 0 03 02238 0.004 0.604
ron NA NA 100 24000 NA NA NA NA
isaphorene ND NO [} NO NO NO NO
Lead NO NO 100 20 0.000 00174 002 0.0073
Magneskum NA NA 100 5800 NA NA NA NA
NA NA 100 e NA HA NA NA
MCPA_(4-chioro-2-methyiphenaxy  ND ND [} 192 197 247 354
MCPP_2-{4-chioro-2-metiyiphend  ND ND o ND ND NO NO
(Mercury 1.08 1.03 100 0.047 142 4.84 zn 13
|Methonychior NA NA o NA NA NA NA
chioride (O NA NA o NA NA NA NA
{Nolybdenum NA NA 100 053 NA NA NA NA
Monochiorobiphenyl ND NO ) NO NO NO ND
Naphihalene ND NO [ ND ND NO NO
Nickel ND ND 100 28 ND NO NO NO
Nivobenzene ND NO [ NO ND NO ND
{n-Nivosodi-n-propylamine NO NO ] ND NO ND NO
N ND ND o ND ND NOD ND
[Nonschiorobiphery! ND ND ° ND ND ND ND
Octachiorobiphenyl NO ND o o1 o1 o8 0.818
NO ND o [-X_ ] 1.07 2.7 488
|Penmchioraphenol ND ND ] 0.00238 0.00382 0.00481 0.00877
PH NA NA 100 T4 NA NA NA NA
Phenantivene NOD NOD [} NO ND NO ND
Phenol ND ND [ NO NO ND ND
Polassium NA NA 100 2600 NA NA NA NA
Pyrene ND ND 0 ND ND ND NO
Selenium NO NOD 0 0478 0.087 1.2 1.7
Siver ND ND [} ND ND NO NO
Sodium NA NA o NA NA NA NA
Styrene NA NA o NA NA NA NA
Terachiorobiphenyl ND ND [ 1.50 294 (1.5 133
Tewrachiorosthane NA NA o NA NA NA NA
Thallluem NA NA 0 NA NA NA NA
Toluene NA NA o NA NA NA NA
Tomphens NA NA [} NA NA NA NA
vans-1,3-Dichioropropens NA NA 1] NA NA NA NA
[ Trichioroblpheny! ND NO [} 010 0323 04 148
Trichiorosthene RA NA ] NA NA NA NA
[Vanadium NA NA 100 “ NA NA NA NA
Vieyl chiarde NA NA [} NA NA NA NA
Xylones, Towl NA NA ] NA NA NA NA
Zinc 0323 0.313 100 26 0.18 0.428 0.30 0.703
BAF « Bioaccumulation Factor
BSAFn = Biow-Sediment Accumulation Facior (ipid and organic carbon normalized]
BAF and BSAFn are not was not or in forage feh
BAF and BSAFn 172 hmb for in _ ¥al
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Table AV Caloulsted Blosssumulntion Factors for Forage Fah Page 15

FERIFICONFS BAF BEAFn
Deteslion Maxkmum
Froquensy in Sediment l
BAF BSAFn Sedimowt Cencentrution | Aversge Maximum Aversge Maxiwwm
non-Getect In sediment, DAF and DBAFR S0ty based on GeWecion lmis.
Units: orgenica=ug/hg, Inorganitesmg/ing
Originalty n O of June 2002 Risk
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Table A2 Sie-Specific, Risk-Based C.

'Whole Body Toxicity] Predicted Risk Based
Values for Fish . Sediment c«:nco»tumma
Compound _({mgag) _Endpoint_| Calculated A BAF, BSAFs or sediment-fish relstionshl __(mgng)
Cyanide NA
PesticldeaHerbicides
2,457 3.7 NOED
2,45 TP (Sivex) NA
2,4-D 1 NOED
2,4-08 NA 0.83
4,4-DDD 06 LOED
4,4"-DDE 292 NOED 712 4.1
4 4'-00T 38 LOED
Total DDT 4.1
Aidrin 0.157 NOED
alpha-BHC NA
alpha-Chlordane 16.8 LOED
beta-BHC NA
Dalapon NA
defta-BHC NA
Dicamba NA 0.0922
Dichiompron NA 0.0465
Dieidrin a7 LOED 0772 4.76
Endosultan | 0.195 NOED
Endosulian 1| 0.195 NOED
Endosullan sulfate NA
Endrin katone NA
23 NOED
1668 LOED 1 __Jes _
87 NOED
2 NOED
MCPP NA
Methoxychior 0.128 NOED
Semivolstile Organic Compounds
1,2,4-Trichiorobenzene NA
1,2-Oichlorobenzene 07 NOED
1,3-Dichlorobenzene 170 NOEDAOED
1,4-Dichlorobenzene 69.5 NOED
2,4,5-Trichiorophenol NA
2,4,8-Trichlorophenol 9.9
2,4-Oichlorophenol NA
2-Chlorophanol 1.96
2-Methyinaphthalene NA
38 4Methyiphenol NA
4-Chioroaniline 119 LOED
4-Nitroaniine NA
4-Nitrophenol NA
Acenaphthene 35 PAHs are metabolized In fish.
Acenaphthylens NA
Anthracens NA
Benzo(a)anthracene NA
Benzo(a 0.0239 NOED
Benzo(b)fuoranthene NA
Benzo{g h,i NA
Benzo{k)tiuoranthene NA
2 0.68 NOED 1.38 0.478
845 NOED
Carbazole NA
Chrysens NA
Dibenzo(a hjanthracene NA 0.552
Dbenzoluran NA
|d-n-Butyiphthaiate NA
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Table A2 Site-8pecific, Risk-Based Concentrations for Protection of Fish

Whole Body Toxicity] Predicted Risk Based
Vailues for Fish . Sediment Cale:mnﬂon

Compound (mg/kg) _Endpoint Calculated A BAF, BSAFs or sediment-fish relationshi; (mo/xg)
Fluoranthene NA

Fluorene NA

Hexachlorobutadiene 348 LOED

Indeno(1,2,3-cpyrens NA 0.604

[Naphthalene 17 LOED

Nitrobenzene 29 LOED

N-nitrosodiphenylamine 2 NOED

[Pentachiorophend NA 0.00236

Phenanthrene NA

Phenal 734
rF"ym\o NA

Total PAHs|
VOCs are not expected to

Volstile Organic Compound bioaccumulate in fish.
1,1,1-Trichlorosthane 0.66 NOED

1,1,2,2-Tetrachioroethane 0.077 NOED

1,1,2-Trichioroethane NA

1,2-Dichiorosthane

1,2-Dichiorosthene (total)

2-Butanone (MEK)

2-Hexanone
|4-Methyl-2-pentanane (MIBK)

Acetone NA

Benzene NA

Bromodichioromethane

Bromolorm

Carbon disulfide

Chiorobenzene 14 NOED

Chioroform 0.68 NOED

Dibromochioromethane

Ethylbenzene

Maethylene chioride

Styrene

Tetrachiorogthene 0.17 NOED

Toluens

Trichiorosthene

Vinyl chioride

Xylanes (total)

Inorganics

Aluminum 12.5 NOED W Alngn] = -21.2593 + 2.583 In{Al,q] 9980
Antimony

Arsenic 0.52 LOED

Barum NA

Be 53 NOED

Cadmium 0.5 LOED

Chromium 55 NOED 0.0211 261
Cobak NA

Copper 121 NOEDAOED IN[Cula, = -1.8295+0.4371 IN[Culues 24792
lron

Lead 26.2 NOEDALOED 0.00833 3150
[Manganesa
[Mercury 0.25 NOEDALOED 1.42 0.18
Molybdenum

Nickel NA

Selenium 0.479

Siver

Thalum 272 NOED

Tin
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Table A2 Sits-Specific, Risk-Based C

ations for Pr tion of Fish

|Whole Body Toxicity] Predicted Risk Based
Values for Fish Sediment Concentration
Compound _(mghg) | Endpoint | Calculated Average BAF, BSAFs or sediment fish relstionship® {mokg)?
Vanadium 0.68 NOED
Zinc 50 NOED/LOED N[ Z g = 24275 + 0.1754 in{Zn),, 4739
PCBs
Monochiorobiphenyt
Oichiorobiphenyl
Trichiorobiphenyl 0.84
Tetrachlorobiphenyl 8.85
Pertachiorobiphenyl 273
Hexachiorobiphenyl 505
Heptachiorobiphenyl 1.49
Octachiorobiphenyt 0815
Nonachiorobiphenyl
Decachiorobiphenyl
Total PCBs| 0.95 NOED IN[PCBfiu/%Npids] = 1.8686 +0.6806 IN(PCB,/%0C] 0.58
Dloxins
1,2,3,4,6,7,8,9-0COD 0.00636
1,2,3,4,6,7,8-HpCDD 0.019
1.2,3.4,7,8-txCOD 0.0391
1,2,3,8,7,8-HxCDD 0.147
1,2,3,7,8,9-HxCDD 0.019
1,2,3,7,8-PeCDD 0.484
Fursns
4,6,7,8,9-OCOF 0.0822
,8,7,8-HpCOF 0.040
23,4789 00731
7.8 +HCOF 02
1,2,3.8,7,8 HCOF 0.0841
2,3,7,8,0-+COF
2,3,7,8-PeCOF 0.0678
3,4,6,7,8-HxCOF 00242
2,34,78-P 0.231
2,3,7,8-TCOF 1.69
Total TEQ| 0.00005 NOED In{Total TEQpa/%lipids] = -1.748 + 0.7556 I{Total TEQ,,y/%0C]* 0.00061
ND = not detected

'Originalty presented as Table 4-2 of June 2002 Ecological Risk Assessment
The average Biota-Sediment Accumulation Faciors calculated from forage fish and sediment collected in 1999 and 2000 or the Inear regression equation derived from those

data where the results are inear.

Hierarchy of use: linear regresion N statisticalty significant; then average BAF for non-polar compounds and inorganics; average BSAFs for polar organic compounds.
BAF (inorganics and polar organica) = [forage fish] / [sediment]
BSAF (nonpolar organics) = ([forage fish)Traction lpid) / ({sediment)/fraction organic carbon)
“squation for dioxin TEQa e for concentration in ug/kg in both seciment and fish.

"t toxicity information and BSAF are
predicted by the Snear regression

Iable, the predicted sed

(average Iraction fipid = 0.015 and averaQe fraction organic carbon = 0.016).

concentration is the toxicty information divided by the BAF or by the BSAF and unnormalized or
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Table A3 Comparison of 95% UCL or Maximum Creek Bottom Soll Concentrations to Site-Specific, Risk-Based C ntrations for Pr lon of Fish
She-Specific Risk-Based
Concentration ' ltinols Soit Background, rmg/kg® Upper 95% UCL | Maximum Concentration { Maximum Concentration | Upper 5% UCL Upper 95% UCL
For the Protection of Fish, Creek Section B, Creek Section E, Creek Section F,
Compound mo/kg Maximum Mean mokg Creek Section C, mg/kg | Creek Section D, mghg® mo/g mo/kg
DOT 4.1 NA NA 0.043 ND 0.24 0.0193 0.00695
Dieldrin 4.8 NA NA 0.00755 0.011 0.69 0.0226 0.00379
Gamma-chlordane 17 NA NA 0.00044 0.0011 0.067 0.00245 0.00199
Bis(2-ethyihexyl)phthalate 0.48 NA NA 0.279 ND NO 0.077 0.11
Chromium 261 181 21.2 7 110 5? 74.2 16.9
r 24792 156 28.9 898 250 1600 1080 230
Lead 3150 647 71.1 99.5 140 280 126 88.1
Mercury 0.18 0.99 0.12 0.19 0.31 0.238 0.71 0.419
Zinc 4739 798 137.9 5340 3400 8200 3150 5650
Total PCBs 0.58 NA NA 148 0.178 2.437 0.274 0.0838
Dioxin TEQs 0.0005 NA NA 0.000279 0.0000431 0.000888 0.0000728 0.000158
Bold value exceeds cleanup gosl
NA » not available/applicable

'Based on Average BAF, BSAF, or lineas regression from Table 2,

*xtinois Envi wal Protecti

Agency. 1994. A Summary of Selected Background Conditions for Inorganics In Soll. IEPAENV/94-161
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Table A4 Creek Segment Sampiing Transects with Concentrations Greater Than Risk-Based Concentrations for Protection of Fish

it ific Risk-Based
Concentration’ Transects that Exceed RBCs
For the Protection of Figh,
Compound mg/kg Creek Section B Creek Section C Creek Section D Creek Section E Creek Section F
CBS-CSE-T1-1, CBS-
CBS-CSB-T0-C1, CBS CSE-T2-1, CBS-CSE-T6
CSB-T1-W1, CBS- 1, CBS-CSE-T8-1, CBS-
CSB-T2-E1, CBS-CSB CSE-T9-1, CBS-CSE-
T2-C1, CBS-CSB-T3- T10-1, CBS-CSE-T11-1,
Et, CBS-CSB-T6-C1, CBS-CSE-T12-1, CBS-
CBS-CSB-T9-WH, CSE-T13-2, CBS-CSE-
CBS-T11-C1, CBS- T14-1, CBS-CSE-T15-1,
CSB-T12-C1, CBS- CBS-CSE-T16-1,CBS- | CBS-CSF-T3-1, CBS-CSF-T5-1,
Mercury 0.18 CSB-T17-E1 CBS-CSC-T6-1 CBS-CSD-T4-1, CBS-CSD-T6-1 CSE-T-17-1 CBS-CSF-Tg-1, CBS-CSF-T14-1
CBS-CSB-T0-C1, CBS
CSB-T4-C1, CBS-CSB;
T8-Ct, CBS-CSB-T11
Zinc 4730 C1, CBS-CSB-T12-C1| Does not present a risk CSD-T1-1 and CSD-T2-1 Does not pressnt a risk CBS-CSF-T-5
CB8-C8B-T0-C1,
CSB-T1-E1,
T1-W1, CBS-CSB-T3-
E1, CBS-CSB-T3-C1,
CBS-CSB-T5-E1, CBS
CSB-T6-E1, CBS-CSB
T11-C1, CBS-CSB-
Total PCBs 0.58 T17-E1 Does not present a risk CSD-T6-1 Does not present a risk Does not present a risk
Dioxin TEQs 0.0005 Does not present a risk] Does not present a risk CSD-T6-1 Does not present a risk Does not present a risk

'Based on Average BAF, BSAF or linear regression from Table 2.

Note that risk is identified when UCL (or maximum for CS-C and CS-D) exceed RBC. This table identifies all transects over the RBC, for creek segments identified with risk.
?RBC = Risk Based Concentration

Page 1 of 1



Table A5 Creek Segment Sampling Transects with Potential Toxicity to Benthic Organisms due to PAHs

Transects with Sum of Toxic Units Greater Than 1.0

Sum of Sum of Sum of Toxic Sum of Sum of Toxic
Creek Segment B | Toxic Units | Creek Segment C | Toxic Units | Creek Segment D Units Creek Segment E | Toxic Units | Creek Segment F Units
CSB-T0-C1 1 CSF-T15-12 1.3
CSB-T3-E1 5.4
CSB-T12:C1 6.3 None None None
CSB-T16-1 2.7

'USEPA Draft Equilibrium-Partitioning Sediment Guidelines for PAH Mixtures (USEPA,2000) identifies sediment concentrations as potentially toxic to benthic
invertebrates when the Sum of Toxic Units is greater than 1.0.

Method was presented in November 2002 Response to Comments document; results were presented as Tables 4-1 through 4-5.
*This transect is unlikely to be toxic since the Sum of Toxic Units is barely over 1 and multiple conservative assumptions are built into the assessment.
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions

Sauget Area 1, Sauget and Cahokia, lllinols

APPENDIX B

Table B1 Summary of Potential TACO Tier 2 Creek Bottom Soil Leaching to Groundwater

Exceedances
Creek Segment Transect Constituent
CS-B T0 Cadmium, Chlorobenzene
T1 Cadmium, Dieldrin, Pentachlorophenol
T2 Cadmium
T3 Cadmium, Dieldrin, Pentachlorophenol, Nitrobenzene
T4 Pentachlorophenol
T5 Chiorobenzene, Pentachiorophenol
T6 Cadmium, Pentachlorophenol
T7 beta-BHC, Cadmium
T8 beta-BHC, Cadmium, Pentachlorophenol,
T9 beta-BHC, Cadmium, delta-BHC
T10 Cadmium
™ Cadmium
T12 Cadmium
T16 Dieldrin
T7 Cadmium, Dieldrin, Pentachlorophenol
T18 Cadmium, Chlorobenzene
Cs-C T1 Cadmium
T2 Cadmium
T3 Cadmium
T4 Cadmium
T6 Cadmium
T7 Cadmium
T8 Cadmium
T9 Cadmium
Cs-D T Cadmium
T2 Cadmium
T3 Cadmium
T4 Cadmium
T5 Cadmium
T6 Cadmium, Dieldrin
CS-E T Cadmium
T2 Cadmium
T3 Cadmium
T4 Cadmium
T5 Cadmium
T6 Cadmium
T7 Cadmium
T9 Cadmium
T12 Cadmium
T16 Cadmium, Dieldrin
T17 Cadmium
CS-F T3 beta-BHC
T5 Cadmium
T6 Cadmium
7 Cadmium
T8 Cadmium
T9 Cadmium
T10 Cadmium
™ Cadmium
T12 Cadmium
T14 Cadmium
T15 Cadmium
T16 1,1,2,2-Tetrachloroethane
Site M 1,4-Dichiorobenzene, Antimony, Nickel,
Pentachlorophenol
June 6, 2003 DRAFT

File DC060603(2)
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Memorandum
To: Bruce Yare, Solutia Date: 22 May 2003
From: Elizabeth Perry, Maya Desai File: 06105-016
RE: Revised Evaluation of Potential Leaching CC: Lisa Bradley, ENSR

from Creek Bottom Soils, Sauget Area 1

The attached files provide the revised leaching calculations, based on the USEPA comments dated January 29,
2003. Based on our meeting with the agencies on April 28, we understand Solutia will be providing a workplan to
the agencies, and not a comment-specific response document. The attached tables are for your use in the
workplan.

The potential leaching of constituents from the creek bottom soils to groundwater was addressed in Appendix G
to Solutia's submittal dated November 1, 2002. The USEPA comments concerning the calculations are numbers
18, 19, 22, 23, and 24, If we accept all the USEPA's recommendations, the revised Tier 2 remediation objectives
(ROs) are presented on the attached tables. These represent changes to the original Appendix G tables as
follows:

Table G-1, screening of maximum and EPC concentrations against Tier 1 ROs for the soil-to-groundwater
pathyway, is unchanged.

Table G-2, a listing of COls based on the Tier 1 screening, is unchanged.

Table G-3 has been revised, see Table 1 attached. The revision consists of revised Tier 2 ROs, including
expanding the constituent list to include all constituents whose EPC (35% UCL) exceeds the Tier 1 RO.

Table G-4, TOC and f,. data, is unchanged.
Tables G-5 and G-6, related to the evaluation of groundwater data, remain unchanged.

We have also provided Table 2, a new table which lists the constituents that exceed the Tier 2 ROs for each
creek segment.

Attachment A is the revised Attachment A from Appendix G, which provides the detailed Tier 2 calculations for
each constituent in each reach. The revisions are based on the USEPA's recommendations.

C:\Documents and Settings\bsyare\Local Settings\Temporary internet Files\OLKS\memo.doc



Tabie 1 (Revised Table G-3) ENSR International
TACO Tier 2 SGW RO Comparison Page 1 0of 3
Sauget Area 1 - Creek Bottom Soils

Human Health Risk Assessment

Co }; . ;}{»TACQ'}TIQ'r 2Class |
“i-Exposure Polntg:’ .. Solkto-i
S ) s < groundwater  ls EPC>Tier2
Constituent. Units (SGW) RO (a) SGW?
p————
Cs-B
1,2,4-Trichlorobenzene mg/kg 4.90E-01 5.00E+00 No
1,2-Dichlorobenzene mg/kg 4,80E-01 1.70E+01 No
1,4-Dichlorobenzene mg/kg 2.70E-01 2.00E+00 No
2,4,6-Trichlorophenol mg/kg 1.15E-01 1.50E-01 No
2,4-Dichlorophenol mg/kg 2.07€-01 1.00E+Q0 No
4-Chloroaniline mg/kg 5.14E-01 7.00E-01 No
alpha-BHC ma/kg 7.00E-04 5.00E-04 Yes 4,23E-03 No
Arsenic mg/kg 1.14E+01 2.90E+01 No
Benzene mg/kg 6.80E-03 3.00E-02 No . o :
beta-BHC mg/kg 1.50E-03 5.00E-04 Yes 4.23E-03 No
Cadmium mg/kg 2.60E+01 7.50E+00 Yes 8.22E+00 Yes
Carbazole mg/kg 1.33E-01 6.00E-01 No
Chlorobenzene mg/kg 1.39E+00 1.00E+00 Yes 1.41E+00 No
Chromium mg/kg 9.03E+01 3.80E+01 Yes 2.01E+03 No
delta-BHC mg/kg 5.60E-04 5.00E-04 Yes 3.51E-03 No
Dieldrin mg/k 8.90E-03 4.00E-03 Yes 2.62E-02 No
N-Nitrosodiphenylamine mg/kg 1.41E-01 1.00E+00 No I : .
Nickel mg/kg 2.28E+02 1.30E+02 Yes 9.83E+02 No
Nitrobenzene mg/kg 1.32E-01 1.00E-01 Yes 1.00E-01 Yes
Pentachlorophenol mg/kg 2.65E-01 3.00E-02 Yes 3.69E-02 Yes
Silver mg/kg 8.06E-01 8.50E+00 No i i
Tetrachloroethene mg/kg 5.10E-03 6.00E-02 No
Zinc mg/kg 6.16E+03 6.20E+03 No
CS-C
Cadmium mg/kg 1.74E+01 7.50E+00 Yes 8.22E+00 Yes
Chromium mg/kg 5.83E+01 3.80E+01 Yes 2.01E+03 No
delta-BHC mg/kg 1.00E-03 5.00E-04 Yes 4.47E-03 No
Dieldrin mg/k 1.10E-02 4.00E-03 Yes 3.34E-02 No
Nickel mg/k 3.57E+02 1.30E+02 Yes 9.84E+02 No

May 23, 2003
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Table 1 (Revised Table G-3)

TACO Tier 2 SGW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

) '- TACOTlor 1:i.. : TACO Tier 2 Class |
s lassiSoiktor:. . . . :Soiktos ' :
I groundwate ISEPC>Tier1" ") groundwater .  Is.EPC>Tier2

Constituent = . ;. " SGW? “(SGW) RO (a) SGW?
CSs-D

Cadmium mg’kg 4.00E+01 5.20E+00 Yes 8.22E+00 Yes
Chromium mg/kg 5.70E+01 4.00E+01 Yes 2.01E+03 No
delta-BHC mg/kg 1.90E-03 5.00E-04 Yes 4.35E-03 No
Dieldrin mg/kg 6.90E-01 4.00E-03 Yes 3.25E-02 Yes
Nickel mg/kg 5.30E+02 1.00E+02 Yes 9.83E+02 No
Zinc mg/kg 8.20E+03 5.10E+03 Yes 3.65E+04 No
CS-E

alpha-BHC _mg/kg 0.0005 5.00E-04 No

Cadmium mg/kg 2.31E+01 7.50E+00 Yes 8.23E+00 Yos
Chromium mg/kg 7.27E+01 3.80E+01 Yes 2.01E+03 No
Dieldrin 2.26E-02 4.00E-03 Yes 3.00E-02 No
Nickel mg/k 2.67E+02 1.30E+02 Yes 9.84E+02 No
Pentachlorophenol mg/kg 2.07E-02 3.00E-02 No

Silver mg/k 1.38E+00 8.50E+00 No

CS-F

1,1,2,2-Tetrachloroethane mg/kg 4.40E-03 3.00E-03 Yes 3.00E-03 Yes
beta-BHC mg/kg 1.10E-03 5.00E-D4 Yes 2.50E-03 No
Cadmium mg/kg 2.80E+01 1.10E+01 Yes 1.10E+01 Yes
Dieldrin mg/kg 3.70E-03 4.00E-03 No

Nickel mg/kg 3.29E+02 1.80E+02 Yes

Pentachlorophenol mg/kg 1.17E-02 2.00E-02 No

Zinc mg/kg 5.37E+03 7.50E+03 No

J:\Solutia-6105\SA1-SED\Comments\class 1\Revised Tables for 5-21-03.xIs\T1-G3-new
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Table 1 (Revised Table G-3)

TACO Tier 2 SGW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

- TACO Tier 2 Class |

LoE D L rsolkee
SR i " Is EPC>Tier1 = . groundwater =  Is$'EPC>Tier 2
Constituent.- SGW?" " (SGW)RO:«(a) . SGW?
Site M
1,4-Dichlorobenzene mg/k 4.10E+00 2.00E+00 Yes 2.84E+00 Yes
alpha-BHC mg/kg | 2.30E-03 5.00E-04 Yes 5.57E-03 No
Antimony mg/kg 5.27E+00 5.00E+00 Yes 6.23E+00 No
Benzene mg/kg 1.77E-02 3,00E-02 No
Chlorobenzene mg/kg 1.20E+00 1.00E+00 Yes 1.84E+00 No
Chromium mg/k 2.59E+01 3.20E+01 No
Heptachlor epoxide mg/k 8.60E-01 7.00E-01 Yes 1.34E+00 No
Nickel mg/kg 1.26E+03 7.00E+02 Yes 9.69E+02 Yes
Pentachlorophanol mg/kg 1.90E-01 2.00E-02 Yes 4 BAE-02 Yes
Notes:

FOD - Frequency of Detection.
RO - Remediation Objective.

TACO - Tiered Approach to Corrective Action Objectives.

EPC =95% UGL

(a) In accordance with 35 lll. Adm. Code 742, Section 742.600(f), if the Tier 2 RO is less than

the Tier 1 RO, then the Tier 1 RO is used.
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Table 2 ENSR International
Summary of Tier 2 Exceedances per Creek Segment Page 1 of 1
Sauget Area 1 - Creek Bottom Soils

Human Health Risk Assessment

e JACO Tier 2 Class 1 Soil- = -

: o - i 4 Exposure-Polnt ™ to-groundwater:(SGW) - S
Constituent =~~~ " ' Concentration (EPC) = RO(a) Is EPC>Tier 2 SGW?
[CS-B
Cadmium 2.60E+01 8.22E+00 Yes
Nitrobenzene 1.32E-01 1.00E-01 Yes
Pentachlorophenol 2.65E-01 3.69E-02 Yeos
CcSs-C
Cadmium 1.74E+01 8.22E+00 Yes
CS-D
Cadmium 4.00E+01 8.22E+00 Yes
Dieldrin 6.90E-01 3.25E-02 Yes
CS-E
Cadmium 2.31E+01 8.23E+00 Yes
CS-F
1,1,2,2-Tetrachloroethane 4 40E-03 3.00E-03 Yeos
Cadmium 2.80E+01 1.10E+01 Yes
Site M
1,4-Dichlorobenzene 4 10E+00 2.84E+00 Yes
Nickel 1.26E+03 9.69E+02 Yes
Pentachlorophenol 1.90E-01 4.84E-02 Yes
Notes:

RO - Remediation Objective.

TACO - Tiered Approach to Cormective Action Objectives.

EPC =95% UCL

(a) In accordance with 35 Ill. Adm. Code 742, Section 742.600(f), if the Tier 2 RO is less than
the Tier 1 RO, then the Tier 1 RO is used.

May 23, 2003
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Calculation of the Dilution Factor (DF)

master-data table

OF = 1+ KTd
1L
K hydraulic conductivity 0.02 cm/s 6307.2 meters/year Per EPA Comments
] hydraulic gradient 0.001 "Dead Creek Final Remedy Engineering
d mixing zone depth (see attached) Evaluation/Feasibility Study Volume |, June 21, 2002.”
I infiltration rate 0.3 miyr 0.3 mhyr Default TACO value
L source length (stream width)
‘Segment | L {meters)’ d (meters)’ DF ! . Stream width was averaged over stream length.

B 15 229 421 "Dead Creek Final Remedy Greek Bottom Soil

C 13 1.99 4.22 Engineering Evaulation/Cost Analysis Volume Il

D 14 2.14 4,22 June 21, 2002

E 12 1.84 4.22 d - mixing zone depth calculated according

F 5 0.77 4.22 to Equation $25 in TACO guidance, calculation

M 96 14.40 415 sheet attached
Summary Table of Input Parameters

Gwobj’ CLASS | (mg/L) Koc’ Kd*

1,1,2,2-Tetrachloroethane 0.000055 524
1,4-Dichlorobenzene 0.075 617
alpha-BHC 0.00003 1,230
Antimony 0.006 250
beta.-BHC 0.00003 2,300
Cadmium 0.005 390
Chromium 0.1 4,778
Chlorobenzene 0.1 219
delta-BHC 0.00003 1.900
Dieldrin 0.00002 21,400
Heptachior epoxide 0.0002 83,200
Nickel 0.1 2,333
Nitrobenzene 0.0035 65
Pentachlorophenol 0.001 592
Zinc 5 1,731

2. TACO regulations, Appendix B Table E, except for 1,1,2,2-tetrachloroethane, which is from Region IX PRGS.
GWobj for beta-BHC and delta-BHC, assumed to be equal to alpha-BHC, as given in TACO guidance.

GWoabj for Chromium is for total Chromium, as given in TACO guidance.

3. TACO regulations, Appendix C Table E, except for beta-BHC and delta-BHC, which are not reported

in the TACO regulations and so, were taken from the PA Act 2 guidance.

“ - From Sauve, Hendershot, and Allan. 2000. Except Antimony, which is from Sheppard and Thibaut March, 1990

For Antimony, it is assumed the soils are clay.

ATTACHMENT A



Caiculating Mixing Zone

Inputs
L - source length (meters)
Segment
B 1
C 13
D 14
E 12
F 5
' o
da - aquifer thickness (meters)
30}
| - infiltration rate (m/yr)
0g
K - hydraulic conductivity (m/yr)
6,300]
i - hydraulic gradient
0.001
d = (0.0112*L3)%5 + da (1-exp(-L*I/(K*i*da)))
Segment -L*i(K*I*da) d

-0.02380952 2.28
-0.02083492 1.99
-0.02222222 2.14
-0.01904762 1.84
-0.00793651 077
-0.15238095 14.40

S TmMQOO®



11,22

Cw (segment F)= 0.0002 =DF segment F*Gwobj for chemical
Pya 1.8 dry soil bulk density for sand
K. Koc*foc soil water partition coefficient
Koc = 524 organic partition coefficient for chemical
Segment foc Kd
F 0.0085 4476
e, = 0.32
Maximum EPC/95% Arithmetic
Revigsed TACO Standard Detect pass? ucL pass? Mean pass?
Segment F 0.001081 1.00E-02 no 0.004432 no 0.00391094 no

ATTACHMENT A



Segment B
Segment F

Cw (segment Bj=
Cw (segment F)=
Pue
Ko
Koc =
Segment

B

F
8, =

Revised TACO Standard
0.0042
0.0025

beta-BHC

0.0001 =DF segment B*Gwobj for chemical
0.0001 =DF segment F*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
2,300 organic partition coefficient for chemical

foc Kd
0.0145 33.372
0.0085 19.647

0.20 water fillad soil porosity

Maximum EPC/95% Arithmetic
Detect pass? ucL pass? Mean

0.0077 no 0.001496 yes 1.25€-03

0.0039 no 0.001135  yes 8.21E-04

pass?

yes

ATTACHMENT A




Segment B
Segment C
Segment D
Segment E
Segment F

Cw (ssgment B)=
Cw (ssgment C)=
Cw (segment D)=
Cw (ssgment E)=
Cw (segment F)=

Pos
K.
Ka.

O.=

Revised TACO Standard

8.22
8.22
8.22
8.23
824

0.0211 =DFf segment B*Gwobj for chemical
0.0211 =DF segment C*Gwobj for chemical
0.0211 =DF segment D*Gwobj for chemical
0.0211 =DF segment E*Gwobj for chemical
0.0211 =DF segment F*Gwobj for chemical

1.8 dry soil bulk dansity for sand
Koc*foc soil water partition coefficient
380

0.32 water filled soil porosity

Maximum EPC/95%
Detect pass? ucL

54 no 26.02

24 no 17.42

40 no 40.00

38 no 23.07

57 no 27.98

pass?

233338

cadmium

Arithmetic
Mean
8.25
1328
19.75
14.21
20.31

ATTACHMENT A

pass

23333838

?



Cw (segment B)s

Cw (segment M)=
Pua
Ko
Koc =
Segment
B
M
e,=
Revised TACO Standard
Segment B 1.414039
Segment M 1.836707

0.4214 =DF segment B*Gwobj for chemical
0.4154 =DF segment M*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
219 organic partition coefficient for chemical

foc Kd
0.0145 3.178
0.0194 4.244

0.32

Maximum
Detect pass? EPC pass?
97 no 1.3890 yes
12 yes 1.2000 yes

chlorobenzene

Arithmetic
Mean
0.4497
0.3384

DRAFT

pass?
yos
yes



chromium

Cw (segment B)= 0.4214 =DF segment B"Gwobj for chemical

Cw (segment C)= 0.4218 =DF segment C"Gwobj for chemical

Cw (segment D)= 0.4215 =DF segment D"Gwobj for chemical

Cw (segment E)= 0.4217 =DF segment E*Gwobj for chemical

Pre 1.8 dry soil bulk density for sand

Ken Koc*foc soil water partition coefficient

Ky 4778

e,= 0.32 water filled soil porosity

Maximum EPC/95% Arithmetic

Revised TACO Standard Detect pass? ucL pass? Mean pass?
Segment B 2013.66 180 yes 90.25 yes 51.27 yes
Segment C 2014.41 110 yes 58.27 yes 36.11 yes
Segment D 2014.04 57 yes 57.00 yes 49.33 yes
Segment E 2014.79 170 yes 72.72 yes 47.29 yes

ATTACHMENT A



Cw (segment B)=
Cw (segment C)=
Cw (ssgment D)=

Pes
K.

Koc =

Revised TACO Standard
Segment B 0.003508
Segment C 0.004468
Segment D 0.004347

0.0001 =DF segment B*Gwobj for chemical
0.0001 =DF segment C*Gwobj for chemical
0.0001 =DF segment D*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
1,900 organic partition coefficient for chemical

foc Kd
0.0145 27.568
0.0185 35.150
0.0180 34.200
0.32
Maximum EPCI5%
Detect pass? ucL pasa?
0.0041 no 0.0006 yes
9.90E-04 yes 0.0010 yes
1.90E-03 yes 0.0019 yes

deita-BHC

Arithmetic

Mean pass?

0.0005
0.0007
0.0008

ATTACHMENT A

yes
yes
yes



dieldrin

Cw (segment B)= 0.000084 =DF segment B*Gwobj for chemical
Cw (segment C)= 0.000084 =DF segment C*Gwobj for chemical
Cw (segment D)= 0.000084 =DF segment D*Gwobj for chemical
Cw (ssgment E)= 0.000084 =DF segment E*Gwobj for chemical
Pun 1.8 dry soil bulk density for sand
Kye Koc*foc soil water pantition coefficient
Koc = 21,400 organic partition coefficient for chemical
Segment foc Kd
B 0.0145 310,502
C 0.0185 395.900
D 0.0180 388.200
E 0.0166 355.691
e,= 0.32 water filled soil porosity
Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? ucL pass? Mean pass?
Segment B 0.03 0.049 no 0.008943  yes 0.00771681 yes
Segment C 0.03 0.011 yes 0.011 yes 000475667  yes
Segment D 0.03 0.69 no 0.69 no 0.12743333 no
Segment E 0.03 0.034 no 0.022598 yes 0.0054894 1 yes

ATTACHMENT A



Segment M

Cw (segment M)=
Pon
Ky
Koc =
Segment
M
[ ]
Revised TACO Standard
1.339603

0.0008 =DF segment M*Gwobj for chemical

1.8 dry soil butk density for sand
Koc*foc soil water partition coefficient
83,200 organic partition coefficient for chemical

foc Kd
0.0194 1612.416
0.32
Maximum EPC/95%
Detect pass? UcCL pass?
0.86 yes 0.8600 yes

hepta

Arithmetic
Mean pass?
0.1080 yes

ATTACHMENT A




nickel

Cw (segment B)= 0.4214 =DF segment B°Gwobj for chemical

Cw (segment C)= 0.4218 =DF segment C*Gwobj for chemical

Cw (segment D)= 0.4215 =DF segment D*Gwobj for chemical

Cw (segment E)= 0.4217 =DF segment E*Gwobj for chemical

Cw (segment F)= 0.4222 =DF segment F*Gwobj for chemical

Cw (segment M)= 0.4154 =DF segment M*Gwobj for chemical

(.8 1.8 dry soil bulk density for sand

Koo Koc*foc soil water partition coefficient

Ky 2333

e, 0.32 water filled soil porosity

Maximum EPC/95% Arithmetic

Revised TACO Standard Detect pass? ucL passg? Mean pass?
Segment B 983.27 630 yes 228.44 yes 192 yes
Segment C 98363 570 yes 357.19 yes 263 yes
Segment D 983.45 530 yes 530.00 vyes 287 yes
Segment E 983.82 600 yes 267.07 yes 181 yes
Segment F 985,10 630  yes 32980 yes 167 yes
Segment M 969.10 1500 no 1260.59 no 480 yes

ATTACHMENT A



Segment B

Cw (segment B)=
Pa.
Ko
Koc =
Segment
B
e,

.Revised TACO Standard
0.016448

0.0148 =DF segment B*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
65 organic partition coefficient for chemical

foc Kd
0.0145 0.937
0.32
Maximum EPC/95%
Detect pass? ucL pass?
0.52 no 0.1321 no

nitrobenzene

Arithmatic
Mean pass?
0.1266 no

ATTACHMENT A



pentachlorophenol

Cw (sagment B)= 0.0042 =DF segment B*Gwobj for chemical
Cw (segmant M)= 0.0042 =0DF segment M*Gwobj for chemical
Poe 1.8 dry soil bulk density for sand
Kee Koc*foc soil water partition coefficient
Koc = 592 organic partition coefficient for chemical
Segment foc Kd
B 0.0145 8.590
M 0.0194 11.473
o, = 0.32
Maximum EPC/95% Arithmatic
Revised TACO Standard Detect pass? ucL pass? Mean pass?
Segment B 0.036948 44 no 0.2647 no 0.9874 no
Segment M 0.048392 0.29 no 0.1928 no 0.0637 no

ATTACHMENT A



zinc

Cw (segment D)= 21.0754 =DF segment D°Gwobj for chemical

Py= 1.8 dry soil bulk density for sand

Kyee Koc*foc soil water partition coefficient

Kq- 173

e,= 0.32 water filled soil porosity

Maximum Arithmetic

Revised TACO Standard Detect pass? EPC pass? Mean pass?

Segment D 36485.20 8200 yes 8200.00 yes 4100 yes

ATTACHMENT A



Segment M

Cw (segment M)=
Pu=
K.
Koc =
Segment
B
o,=
Revised TACO Standard
284

0.3118 =DF segment M*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
617 organic partition coefficient for chemical

foc Kd
0.0145 8.952
0.32
Maximum
Detect pass? EPC pass?
41 no 41 no

14

Arithmaetic
Mean
0.97833333

DRAFT

pass?
yes



Cw (segment B)=
Cw (segment M)=

Pre
Kee
Koc =
Segment
B
M
(-]
Revised TACO Standard
Segment B 0.004
Segment M 0.006

alpha-BHC

0.0001 =DF segment B*Gwobj for chemical
0.0001 =DF segment M*Gwabj for chemical

1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient
2300 organic partition coefficient for chemical

foc Kd
0.0145 33372
0.0194 44.574

0.20 water filled soil porosity

Maximum EPCI9S% Arithmetic
Detect pass? ucL pass? Mean
2.90E-03  yes 0.000699  yes 6.85E-04
230E-03  yes 0.0023  yes 1.48E-03

ATTACHMENT A

pass?
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Cw (segment M)=
Poe

Kqa

L

.=

Revised TACO Standard
Segment M 6.23

antimony

0.0249 =DF segment M*Gwobj for chemical
1.8 dry soil bulk density for sand
Koc*foc soil water partition coefficient

250

0.32 water filled soil porosity

Maximum EPC/95% Arithmetic
Detect pass? ucL pass? Mean
6.80 no 527 yes 291

pass?
yes

ATTACHMENT A



master-data table

Input values for Taco Equation

Remediation Objective (mgrkg) = C,, “(Kq +( (8, + ©,°H’)/py))
For 8, = 0, Remediation Objective (mg/kg) = C,, *(K4 +(Ou/pp))

Cun DF*GWob}
e,= 0 air filled porosity for sand, assumed saturated.
= 0.32 water filled soil porosity.
P 1.8 dry soit bulk density for sand, TACO default for sand.
Ky. Koc * foc For organics, fixed value for inorganics.
Seg + l 'ocu

B . 0.0145

[ 0.0185

D 0.0180

E 0.0166

F 0.0085

M 0.0194

¢ - foc was calculated from TOC field dats.
foc was averaged over each stresm segment.

ATTACHMENT A



Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, lllinois APPENDIX B

APPENDIX B2

ORIGINAL EVALUATION OF POTENTIAL LEACHING FROM CREEK BOTTOM SOILS

June 6, 2003 DRAFT
Flle DC060603(2)



Sauget Area 1
HHRA - Creek Botiom Soils Em’

INTERNATIONAL

APPENDIX G
SOIL TO GROUNDWATER EVALUATION

1.0 INTRODUCTION

The objective of this evaluation is to characterize the potential for residual concentrations of
constituents detected in creek bottom solls to leach to underlying groundwater. This
evaluation was conducted by comparing detected constituent concentrations in creek bottom
soils to the lllinios Environmental Protection Agency (JEPA) Tiered Approach to Corrective
Action Objectives (TACO) (IEPA, 1998) Tier 1 Remediation Objectives (ROs) for the soil to
groundwater pathway for Class 1 groundwater. For those constituents that exceed Class 1
Tier 1 SGW ROs, concentrations were compared to calculated Class 1 Tier 2 SGW ROs.
Since Dead Creek is divided into five segments (Creek Segments B, C, D, E and F), these
comparisons were done on a creek segment by creek segment basis. Comparisons for Site
M, a small lagoon located on the east bank of Creek Segment B just north of Judith Lane,
were done separately from the creek segments.

Before addressing the ROs, it is important to put this potential exposure pathway (i.e.,
potential constituent leaching to groundwater and subsequent exposure to constituents in
groundwater by a human receptor) into context. Dead Creek can best be characterized as
an intermittent stream in a highly industrialized section of Sauget and Cahokia, Ninois.
There is a groundwater use restriction for this area that, among other things, prevents the
drinking of water from this aquifer (see Appendix S of ENSR, 2001). Therefore, there is no
direct human contact with groundwater. In addition, this analysis is predicated on several
worst-case assumptions regarding the hydrology of the site and use of groundwater,
including the assumption that Dead Creek discharges surface water to the groundwater.

The Class | Tier 1 evaluation is presented in Section 2, the Class | Tier 2 evaluation is
presented in Section 3. The results are discussed in Section 4, Section 5 provides a
summary, and Section 6 provides references.

2.0 CLASS I TIER 1 EVALUATION

For the first step in the SGW pathway evaluation, the maximum detected concentration of
each constituent in creek bottom soils for each segment is compared to TACO Class | Tier 1
SGW ROs, as shown in Table G-1. Table G-2, which is summarized below, lists
constituents whose maximum detected concentration exceeds Class 1 Tier 1 SGW ROs in
each creek segment:

JAnd_Service\Project Fles\Solutia-6105\SA1-SED\CommentsAppendi GWPPENDIX G finaldoc 1 November 1,2002
Revision 1



Sauget Area 1 "m
HHRA - Creek Bottom Soils E

Creek Segment B .
VOCs Benzene, Chlorobenzene, Tetrachloroethane
SVOCs 4-Chloroaniline, Carbazole; 1,2-Dichlorobenzene; 1,4-Dichlorobenzene;

2,4-Dichlorophenol, N-Nitrosodiphenylamine, Nitrobenezene, Pentachlorophenol;
1,2,4-Trichlorobenzene; 2,4,6-Trichlorophenol
Pesticides alpha-BHC, beta-BHC, delta-BHC, Dieldrin

Metals Arsenic, Cadmium, Chromium, Nickel, Silver, Zinc
Site M

VOCs Benzene, Chlorobenzene

SVOCs 1,4-Dichlorobenzene, Pentachlorophenol
Pesticides alpha-BHC, Heptaclor epoxide

Metals Antimony, Chromium, Nickel

Creek Segment C
Pesticides delta-BHC, Dieldrin

Metals Cadmium, Chromium, Nickel

Creek Segment D
Pesticides delta-BHC, Dieldrin

Metals Cadmium, Chromium, Nickel, Zinc

Creek Seqment E

SVOCs Pentachlorophenol
Pesticides alpha-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel, Silver

Creek Seament F

VOCs 1,1,2,2-Tetrachloroethane
SVOCs Pentachlorophenol
Pesticides beta-BHC, Dieldrin
Metals Cadmium, Nickel, Zinc

Because an evaluation of the maximum detected concentration provides a very conservative,
or worst case, estimate of leaching to groundwater, the average (arithmetic mean)
concentration for each of the constituents listed in Table G-2 is compared to the Class | Tier
1 SGW ROs, as shown in Table G-3 and summarized below:

Creek Segment B

SVOCs Nitrobenezene, Pentachlorophenol
Pesticides alpha-BHC, beta-BHC, delta-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel

Site M

SVOCs Pentachlorophenol

Pesticides alpha-BHC

JAIndI_Service\Project Files\Solutia-6105\SA1-SED\Comments\Appendix GAPPENDIX G finaldoc 2 November 1,2002
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Sauget Area 1
HHRA - Creek Bottom Soils Em‘

Creek Segment C

Pesticides delta-BHC, Dieldrin

Metals Cadmium, Nickel

Creek Segment D

Pesticides delta-BHC, Dieldrin

Metals Cadmium, Chromium, Nickel

Creek Segment E
Pesticides Dieldrin

Metals Cadmium, Chromium, Nickel
Creek Segment F

VOCs 1,1,2,2-Tetrachloroethane
Pesticides beta-BHC

Metals Cadmium

These constituents are further evaluated in Tier 2.

3.0 CLASS ITIER 2 EVALUATION

A Class | Tier 2 SGW RO was calculated for each occurrence where the average
concentration exceeded the Class | Tier 1 SGW RO exceedance in each creek segment
using equation S17 in the IEPA TACO guidance document (IEPA, 1998).

3.1 Tier 2 Equations

The Tier 2 SGW RO equation follows as do supporting equations.
RO = Cw *(Kd +( (6w + 6a*H')/py))
(Eq. S17. IEPA, 1998) Where: 6w ~ water filled soil porosity
6a - alr filled porosity, assumed to be 0
H' — Henry's law constant
pv — dry soil bulk density
Kd - soil to water partition coefficient

Because creek bottom soils are typically saturated, 8a

=0 and the RO equation becomes:
RO = Cw *(Kd +(6w/py))
JAInd_Senvice\Project Files\Soluta-6105\SA1-SED\Comments\Appendix GWPPENDIX G finaldoc 3 November 1,2002

Revision 1



Sauget Area 1
HHRA - Creek Bottom Soils

INTERNATIONAL

Cw
(Eq. S18. IEPA, 1998)

DF

(Eq. 22. IEPA, 1998)

Kd(L/kg) for inorganics

(Sheppard and Thibault, 1990)

Kd(L/kg) for organics

(Eq. S$19. IEPA, 1998)

DF * Gwobj ‘

Where: Cw - target soil leachate concentration

Gwobj - Class | groundwater objective

K*i*d
+—
I*L

= 1

Where:DF - dilution factor for transport and mixing of soil
water to groundwater

K - saturated hydraulic conductivity

i - hydraulic gradient

d - mixing zone depth in groundwater
| - infiltration rate

L - source length parallel to groundwater flow .

= Concentration _constituent _in__soil _(mag/kq)

Concentration of constituent in extractant (mg/L)

However, literature values are typically used for Kd.

= Koc * foc

Where: Koc — organic carbon partition coefficient

foc — organic carbon content of soil (field data)

3.2 Tier 2 Input Variables

This section describes some of the input variables used in the development of the Class |
Tier 2 SGW ROs. In the calculation of the Tier 2 SGW ROs, non-default values (i.e.,

site-specific) were used for DF, foc, and Kd. These are discussed below. ‘
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‘ Source Length, L

Based on groundwater flow direction, source length is the length of the area of interest
that is parallel to groundwater flow. For this calculation, this is equivalent to the stream
width of Dead Creek. Based on the maps in Section 2 of this report (“Creek Bottom Soil
Engineering Evaluation/Cost Analysis Volume Il Human Health Risk Assessment’),
average widths were calculated for each creek segment. Four to seven widths were
measured and averaged for each creek segment. Average stream widths ranged from §
meters in CS-F to almost 100 meters for Site M, the lagoon. The creek widths are
summarized in the spreadsheets in Attachment A.

Organic Carbon Content of Soils, fog

Values for organic carbon content of soils, foc, are used in the Tier 2 SGW RO equations
for organic constituents. Creek bottom soils were sampled at a number of locations in
each creek segment and analyzed for Total Organic Carbon (TOC). TOC was converted
to a decimal percent to arrive at an foc value. Average foc was calculated for each creek
segment. The averages ranged from 0.0085 in CS-F to 0.019 at Site M. The foc’s are
shown on Table G-4 and are used in the calculations in Attachment A.

Soil-Water Partition Coefficient, Kd

‘ The TACO program provides default Kd values for calculating the Tier 1 ROs. As an
alternative to a default value, when the constituent of interest is a metal, a Kd value from
a published table may be used. In their article, “Solid Solution Partitioning of Metals in
Contaminated Soils: Dependence on pH, Total Metal Burden, and Organic Matter,”
Sauve, Hendershot and Allen (2000) cite Kd values for a number of metals, including the
constituents present in the creek bottom soils (barium, cadmium, copper, mercury,
nickel, selenium, zinc). The median Kd value cited by Sauve, et al., for each of these
constituents was selected for use in the Tier 2 calculations. The selected values are
listed in Attachment A.

3.3 Tier 2 Resuits

Table G-3 shows those constituents whose average concentrations are greater than the
Class | Tier 1 SGW RO. The Class | Tier 2 SGW RO was then developed for each of
these constituents using the equations and inputs presented above. The calculations are
presented in Attachment A. The results are provided on Table G-3. The following

creek segments had detections of constituents that were greater than the Class | Tier 2
SGW ROs.
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e In CS-B, the average concentrations of cadmium, dieldrin, nitrobenzene, and ‘
pentachlorophenol are greater than Class | Tier 2 SGW ROs.

¢ In CS-C, the average concentration of cadmium is greater than the Class | Tier 2
SGW RO.

e In CS-D, the average concentrations of cadmium and dieldrin are greater than
the Class | Tier 2 SGW ROs.

¢ In CS-E, the average concentration of cadmium is greater than Class | Tier 2
SGW RO.

* In CS-F, the average concentrations of 1,1,2,2-tetrachloroethane and cadmium
are greater than the Class | Tier 2 SGW ROs.

e At Site M, the average concentration of pentachlorophenol is greater than the
Class | Tier 2 SGW RO.

4.0 DISCUSSION

The TACO SGW ROs are developed based on models that assume certain behaviors for
constituents in soils to predict their potential impact on underlying groundwater quality. The
physical and chemical interactions of constituents in soils are complex, and the models used
to predict this behavior are by necessity simplistic and are by design conservative, i.e., the
models are designed to over- rather than under-estimate constituent migration. While the
models are used as conservative screening tools, direct measurements of soil and
groundwater constituent concentrations provide the best indicators of potential impact.
Leaching to groundwater can take time before an impact in groundwater can be measured.
Recent sources or releases would not be expected to have immediate impacts on
groundwater quality, and conversely, if relatively old releases had the potential to impact
groundwater quality, that impact should be easily determined by sampling downgradient
groundwater. Ideally, wells both adjacent and downgradient of a potential release area
would be used to assess potential groundwater impact.

The soil to groundwater pathway evaluation presented here used the TACO models to
evaluate the maximum detected concentration of each constituent in creek bottom soils of
each creek segment with respect to a Class |, or drinking water, aquifer. As shown in Table
G-2, a number of exceedances were identified for each creek segment. These constituents
were evaluated using Tier 2 methods, and as noted in Section 3.3, 1,1,2,2-tetrachloroethane,
cadmium, dieldrin, nitrobenzene and pentachlorophenol were identified as exceeding Class 1
Tier 2 SGW ROs.

Tier 2 methodology predicts that cadmium, dieldrin, nitrobenzene and pentachlorophenol will
leach from creek bottom soils in Creek Segment B at concentrations higher than their
respective Class 1 Tier 2 SGW ROs. As part of the Sauget Area 1 EE/CA and RI/FS
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evaluation, a number of wells were sampled in the vicinity of CS-B and Site M. These are
shown on Figure 3-2 of ENSR, 2001, and this figure is included here as Attachment B.
Those wells that are downgradient of CS-B and Site M, and that are not located within or
immediately adjacent to Site G, are listed on Table G-5. There are 15 wells total. Two of the
wells, EEG-103 and EEG-105, are immediately downgradient of CS-B, and EEG-105 is also
immediately downgradient of Site M. The remaining wells are at varying downgradient
distances. Table G-5 also compares detected concentrations of 1,1,2,2-tetrachloroethane,
cadmium, dieldrin, nitrobenzene and pentachlorophenol in each well to TACO Class |
groundwater ROs. The results of the comparison are summarized below:

AA-SW-§1

AA-SW-S2

AA-SW-S3

AA-GHL-S2

AA-GHL-S3

EEG-104

EEG-103

EEG-105
EEG-111
SGW-81

DW-MCDO

DW-SCHM

DW-SETT

DW-WRIG

SGW-2

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

Dieldrin was detected below the Class | Groundwater RO.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

Pentachlorophenol was detected below the Class | Groundwater RO.
Pentachlorophenol was detected below the Class | Groundwater RO.
Dieldrin was detected below the Class | Groundwater RO.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

Cadmium was detected below the Class | Groundwater RO.

None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.
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As the constituents in both the sediments and the creek-bottom soils from all of the creek .
segments have been in place for many years, it can conservatively be assumed that ample

time has occurred for leaching of constituents to groundwater, and that if the constituents in

CS-B and Site M have served as a source to underlying groundwater, that the groundwater

data would verify this.

None of the constituents with Class 1 Tier 1 SGW RO exceedances in CS-B and Site M were
detected in downgradient wells at concentrations exceeding TACO Class 1 Groundwater
ROs. It is also important to note that the majority of these constituents were not detected in
wells downgradient of CS-B and Site M. Therefore, although the conservative TACO Class |
Tier 1 SGW evaluation would indicate that the creek bottom soils could serve as a source of
constituents to underlying groundwater, the groundwater data do not bear this out.

There are no wells located downgradient from the other creek segments. However, the
conditions at CS-B and Site M can be extrapolated to these other segments. Table G-6
presents the concentrations of constituents identified as exceedances in CS-C through CS-F
to concentrations in CS-B and Site M. The concentrations are all below those in CS-B and
Site M with the exceptions noted below.

Dieldrin was detected at concentrations approximately 10-fold higher in CS-D than in CS-B
creek bottom soils, however it seems to have wide-spread occurrence in the area and it is
not associated with the Sauget Area 1 source areas.

Zinc has a maximum detected concentration in CS-F that is greater than the maximum
detected concentration in CS-B, however, the average and 95% UCL concentrations for the
two segments are similar, therefore, it is concluded that zinc does not pose a risk to
underlying groundwater quality.

Silver concentrations in CS-E are above, but only slightly above those in CS-B. In addition,
the frequency of detection was low in this segment (3:17), therefore, it is concluded that
silver does not pose a risk to underlying groundwater quality.

And finally, 1,1,2,2-tetrachloroethane was detected only once in CS-F, and was not detected
in CS-B. In fact, it was only detected once in the entire stretch of the creek. Therefore, it is
concluded that 1,1,2,2-tetrachloroethane does not pose a risk to underlying groundwater

quality.
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5.0 SUMMARY

In summary, although the conservative TACO Class | Tier 1 and Tier 2 SGW RO screening
process would suggest that the creek bottom soils remaining in Dead Creek and Site M may
have the potential to adversely affect underlying groundwater quality, review of actual
groundwater data downgradient of the creek does not bear this out. In addition, there is a
groundwater use restriction for this area that, among other things, prevents the drinking of
water from this aquifer (see Appendix 8 of ENSR, 2001). Therefore, there is no direct
human contact with groundwater.  Therefore, it is concluded that the creek bottom soils in
CS-B, CS-C, CS-D, CS-E, CS-F and Site M are not serving as a source of constituents to
underlying groundwater and do not pose a threat to human health via this pathway.
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Table G-1 ’ ‘ ENSR ’Ional
Tler 1 Clas oll-to-Groundwater TACO Screen of 10

Sauget Area 1 - Creek Bottom Solls
Human Health Rigk Assessment

Class | screen - Using pH specific val for Inorganics and lonlzsble org.
Class |
Meximum ) TACO Tier | Sot-
Detected E Sediment to-groundwater
Frequency off Average | Concentration | Nutrient | Background (BK) Is Pass (8GW) ts

Ares CAS # Constituent Unite Detection (Avg) (Max) (EN)? Concentration | Max>BK? | EN/BK?{| Concentration | Max>SGW? j| COPC? | Reason
CBS-CSB 71-55-8 [1,1,1-Trichloroethana mg/kg | 3:48:49 | 4,15E-03 2.30E-02 No ND - No 2.00E+00 No No <SGW
CBS-CSB | 120-82-1 [1,2 4-Trichlorobenzene mgkg | 6:49:49 | 2.28E+00 8.00E+01 No ND - No 5.00E+00 Yes Yes >SGW
CBS-CSB 95-50-1 |1,2-Dichlorobenzene mg/kg | 6:49:49 | 1.67E+00 5.30E+01 No ND - No 1.70E+01 Yes Yes >SGW
CBS-CSB | 540-59-0 }1,2-Dichloroethene (total) mghkg | 1:48:49 | 3.85E-03 1.20E-02 No ND - No 4.00E-01 No No <SGW
CBS-CSB | 541-73-1 [1,3-Dichlorobenzena mgkg | 1:4:49 | 1.00E-01 1.00E-01 No ND - No 2.00E+00 No No <SGW
CBS-CSB | 106-46-7 [1,4-Dichlorobenzene mg/kg | 7:49:49 | 2.93E-01 5.50E+00 No ND - No 2.00E+00 Yos - Yeos >SGW
CBS-CSB | 1746-01-8 12,3,7,8-TCOD-TEQ mg/kg { 49:49:49| 2.42E-04 4.54E-03 No | 1.24E-05 Yos No NA No No NA
CBS-CSB 93-76-5 [2,4,5-T mg/kg | 12:48: 49| 2.42E-04 6.10E-01 No ND - No NA No No NA
CBS-CSB 93-72-1 |2,4,5-TP (Siivex) mghkg | 3:3:49 | 2.42E-04 2.00E-03 No ND - No 1.10E+01 No No <SGW
CBS-CS8 95-95-4 12,4,5-Trichlorophenol mgkg | 1:49:49 | 2.42E-04 2.40E-01 No ND - No 2.70E+402 No No <SQW
CBS-CSB 88-08-2 |2,4,8-Trichlorophenol mgkg | 5:49:49 | 2.42E-04 4.30E+00 No ND - No 1.50E-01 Yos Yes >SGW
CRs-CS8 94-75-7 |2,4-D mglkg | 3:47:49 | 2.42E-04 1.40E-01 No 2.03E-02 Yes No 1.50E+00 No No <SGW
CBS-CSB 94-82-8 ]2,4-0B mg/kg | 2:47:49 | 7.60E-03 5.70E-02 No ND - No NA No I No NA
CBS-CS8 | 120-83-2 |2,4-Dichiorophenol moXg | 5:49:49 | 2.69E-01 8.80E+00 No ND - No 1.00E+00 Yos Yes >8awW
|cBs-CsB | 78-83-3 |[2-Butanone (MEK) mo/kg | 20: 48 : 49| 3.50E-02 6.10E-01 No 4.99E-02 Yos No NA No No NA
CBS-CS8 95-57-8 |2-Chiorophenol 3:49:49 | 1.25E-01 5.10E-01 No ND - No 3.90E+00 No No <SGW
CBS-CSB | 591-78-8 mphp | 1:48:49 | 1.86E-02 7.70E-02 No ND - No NA No No - NA
CBS-CSB 91-57-8 12-Methyinaphthaiens mo/kg | 3:49: 49 | 3.53E-01 7.30E+00 No ND - No 8.40E+01 No No <SGW
CBS-CSB | 106-44-5 [3&4Methyiphenol mghg | 1:49:49 | 1.48E-01 1.860E+00 No ND - No 1.50E+01 No No <SGW
CBS-CSB 72-54-8 [4,4'-DDD mg/kg | 3:49:49 | 1.60E-02 4,70E-01 No ND - No 1.80E+01 No No <SGW
CBS-CSB 72-55-9 |4,4'-DDE mgkg | 2:44:49 | 3.59E-03 3.50E-02 No ND - No 5.40E+01 No No <SGW
CBs-CsB 50-29-3 [4,4'-DDT mg/kg | 15:48:48| 1.83E-02 1.60E-01 No ND - No 3.20E+01 No No <SGW
CBS-CSB | 106-47-8 |4-Chloroaniline mg/kg | 5:49:49 | 5.94E-01 1.10E+01 No ND - No 7.00E-01 Yas Yas >SGW
CBS-CSB | 108-10-1 |4-Methyl-2-pentanone (MIBK) | mg/kg | 5:48:49 | 2.03E-02 1.10E-01 No ND - No NA No No NA
CBS-CSB | 100-01-8 |4-Nitroaniline mg/kg | 2:49:49 | 7.59E-01 9.00E+00 No ND - No NA No No NA
CBS-CSB | 100-02-7 |4-Nitrophenol mgkg | 1:1:49 | 4,40E-01 4.40E-01 No ND - No NA No No NA
CBs-CsB8 83-32-9 |Acenaphthene mg/kg | 2:49:49 | 1.32€-01 8.60E-01 No ND - No 5.70E+02 No No <SGW
CBS-CSB | 208-96-8 |Acenaphthylene mg/kg | 1:49:49 [ 1.20E-01 2.40E-01 No ND - No 5.70E+02 No No <SGW
CBS-CSB 67-64-1 |Acetone mg/kg | 38:48:49| 1.16E-0t 4.70E-01 No 1.56E-01 Yes No 1.80E+01 No No <SGW
CBS-CSB | 309-00-2 |Aldrin mgkg | 1:1:49 | 3.60E-04 3.60E-04 No ND - No 8.00E-01 No No <SGW
CBS-CSB | 319-84-8 |alpha-BHC mghg | 9:44:49 | 5.85E-04 2.90E-03 No ND - No 5.00E-04 Yeos Yos >SGW
CBS-CSB | 7429-90-5 | Aluminum mg/kg [ 49:49:49 | 9.35E403 2.00E+04 No 2.90E+04 No Yes NA No No <BK
CBS-CSB8 | 120-12-7 |Anthracene mg/kg | 4:40:49 | 1.48E-01 1.40E+00 No ND - No 1.20E+04 No No <SGW
CBS-CSB | 7440-36-0 |Antimony mg/kg | 4:46:49 | 1.45E+00 | 3.890E+00 No 2.75E+00 Yes No 5.00E+00 No No <SGW
CBS-CSB | 7440-38-2 |Arsenic mo/kg | 49:49:49] 9.72E+00 | 4.40E+01 No 1.44E+01 Yeos No _2.80E+01 Yos Yos >SGW
CBS-CSB | 7440-39-3 {Barium mo/kg | 49:49:49 | 2.98E402 1.50E+03 No 4.13E402 Yeos No 1.80E+03 No No <SGW
CBS-CSB 71-43-2 |Benzene mg/kg | 19:49:49 | 8.31E-03 1.80E-01 No ND - No 3.00E-02 Yos Yeos >8GW
CBs-CsB 56-55-3 |Benzo(a)anthracene mg/kg | 4:49:49 | 1.89E-01 1.90E+00 No ND - No 2.00E+00 No No <SGW
CBS-CSB | 50-32-8 |Benzo(a)pyrene mo/kg | 7:49:49 | 1.09E-01 1.20E+00 No ND - No 8.00E+00 No No <SGW
CBS-CSB | 205-89-2 |Benzo{b)fluoranthene mg/kg | 6:49:49 | 1.56E-01 1.40E+00 No ND -- No 5.00E+00 No No <SGW
CBS-CSB | 191-24-2 |Benzo(g.h,))perylene mg/kg | 6:49:49 | 1.38E-01 8.90E-01 No ND - No 4.20E+03 No No <SGW
CBS-CSB | 207-08-9 |Benzo(k)fluoranthene mghkg | 5:49:49 | 1.49E-01 9.00E-01 No ND - No 4.90E+01 No No <SGW
CBS-CSB | 7440-41-7 |Beryltium mg/ko | 38: 49: 49 | 5.39E-01 1.30E+00 No 1.56E+00 No Yes 8.30E+01 No No <SGW
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Table G-1 ENSR International
Tier 1 Class | Soil-to-Groundwater TACO Screen Page 2 of 10
Sauget Area 1 - Creek Bottom Solls :
Human Health Risk Assessment
Class | screen - Using pH specific values for inorganics and lonizable organics.
Class |
Maximum TACO Tier | Soll-
Detected Easential Sediment to-groundwater
[Frequency off Average | Concentration || Nutrient | Background (BK) Is Pass (SGwW) iIs
Area CAS#» Constituent Units Detection (Avg) (Max) (EN)? Concentration | Max>BK? | EN/BK?|| Concentration | Max>SGW? || COPC? | Resson
CBS-CSB | 319-85-7 |beta-BHC mgkg | 10:46:49 | 1.25E-03 7.70E-03 No ND - No 5.00E-04 Yes Yeos >8GW
CBS-CSB | 117-81-7 |Bis(2-ethylhexyl)phthalate mgkg | 5:49:49 | 1.77E+00 8.10E+01 No ND - No 3.80E+03 No No <SGW
CBS-CSB 85-68-7 |Butylbenzylphthalate mghkg | 2:49:49 | 1.80E-01 3.20E+00 No ND - No 9.30E+02 No No <SGW
CBS-CSB | 7440-43-9 |Cadmium mg/kg | 46:49:49 | 8.25E400 | 5.40E+01 No 8.30E-01 Yes No 7.50E+00 Yos Yes >SGW
CBS-CSB | 7440-70-2 [Calclum mg/kg | 49:49:49 | 6.49E+03 2.10E+04 Yes 2.70E+04 No Yes NA No No EN
CBS-CS8 86-74-8 |Carbazole mghkg | 1:49:49 | 1.28E-01 8.20E-01 No ND - No 8.00E-01 Yea Yeos >SGW
CBS-CSB 75-15-0 |Carbon disulfide mg/kg [ 19:48:49| 1,10E-02 7.70E-02 No ND -- No 3.20E+01 No No <SGW
CBS-CSB 108-90-7 |Chlorobenzene mg/kg | 38:49: 49| 4.50E-01 9.70E+00 No ND - No 1.00E+00 Yes Yes >SGW
CBS-CSB 67-88-3 |Chlorolorm mgkg | 1:5:49 | 2.72E-03 3.10E-03 No ND - No 8.00E-01 No No <SGW
CBS-CSB | 7440-47-3 |Chromium mghkg | 49:49:49 | 5.13E+01 1.80E+02 No 4.00E+01 Yes No 3.80E+01 Yes Yes >SGW
CBS-CSB | 218-01-9 {Chrysene mgkg | 5:49:49 | 1.67E-01 1.90E+00 No ND - No 1.60E+02 No No <SGW
CBS-CSB | 7440-48-4 |Cobalt mg/kg | 49:49:49 | 8.55E+00 | 2.30E+01 No 1.72E401 Yes No NA No No NA
CBS-CSB | 7440-50-8 |Copper mgkg | 49: 49 ;49 | 4.84E+02 1.00E+04 No 3.80E+401 Yes No 1.30E+05 No No <SGW
CBS-CSB §7-12-5 |Cyanide mgkg | 3:49:49 | 3.79E-01 1.10E+00 No ND - No 4.00E+01 No No <SGW
CBS-CSB 75-89-0 |Dalapon mgkg | 1:5:49 | 3.95E-02 4.10E-02 No ND - No 8.50E-01 No No <SAW
CBS-CSB | 319-86-8 |delta-BHC mgkg | 2:44:49 | 5.27E-04 4.10E-03 No ND - No 5.00E-04 Yeos Yes >SGW
CBS-CsB 84-74-2 |di-n-Butylphthalate mgkg | 7:49:49 | 1.15E-01 2.10E-01 No ND No 2.30E+03 No No <SGW
CBS-CSB 53-70-3 |Dibenzo(a,h)anthracene mg/kg | 3:49:49 | 7.20E-02 3.40E-01 No ND No 2.00E+00 No No <SGW
CBS-CSB | 132-64-9 |Dibenzofuran mg/kg | 1:49:49 | 1.48E-01 1.60E400 No ND No NA No No NA
CBS-CSB | 1918-00-9 |Dicamba mghkg | 12:12:49| 2.84E.03 5.30E-03 No ND No NA No No NA
CBS-CSB | 120-36-5 {Dichlorprop mgkg | 1:1:49 | 6.60E-03 6.60E-03 No ND No NA No No NA
CBS-CSB 60-57-1 |Dieldrin mg/kg | 8:47:49 | 7.72E-03 4.90E-02 No ND - No 4.00E-03 Yes Yes >SGW
CBS-CSB  |33213-65-9|Endosulfan il mg/kg | 1:42:49 | 2.60E-03 1.00E-02 No ND No 1.80E+01 No No <SGW
CBS-CS8 | 1031-07-8 |Endosulfan sulfate mg/kg | 1:44:49 | 2.85E-03 1.20E-02 No ND No 1.80E+01 No No <SGW
CBS-CSB  153494-70-5(Endrin ketone mghkg | 3:3:49 | 9.57E-04 1.50E-03 No ND - No 1.00E+00 No No <SGW
CBS-CSB | 100-41-4 |Ethylbenzene mgkg | 7:49:49 | 1.14E-01 3.20E+00 No ND No 1.30E+01 No No <SGW
CBS-CSB | 208-44-0 {Fluoranthene mg/kg | 9:49:49 | 2.35E-01 4.00E+00 No ND - No 4.30E+03 No No <SGW
CBS-CSB | 86-73-7 |Fluorene mg/kg | 2:49:49 | 1.86E-01 3.50E+00 No ND - No 5.60E+02 No No <SGW
CBS-CSB | 58-89-0 |gamma-BHC (Lindane) mg/kg | 10:40:49 | 1.09E-03 2.30E-03 No ND No 9.00E-03 No No <SGW
CBS-CSB | 5103-74-2 jgamma-Chlordane mghkg | 2:2:49 | 3.90E-04 4.40E-04 No ND No 1.00E+01 No No <SGW
CBs-CSB 76-44-8 |Heptachlor mg/kg | 3:32:49 | 1.10E-03 1.20E-03 No ND - No 2.30E+01 No No <SGW
CBS-CSB | 1024-57-3 [Heptachlor epoxide mgkg | 14:49:491{ 1.43E-02 4.10E-01 No ND No 7.00E-01 No No <SGW
CBS-CSB | 193-39-5 |indeno(1,2,3-cd)pyrene mgkg | 4:49:49 | 1.39E-01 8.30E-01 No ND - No 1.40E+01 No No <SGW
CBS-CSB | 7439-89-6 [Iron mg/kg | 49:49:490| 1.38E+04 | 2.80E+04 Yos 4.13E404 No Yos NA No No EN
CBS-CSB | 7439-92-1 |Lead mg/kg | 49:49:49 | 7.46E+01 7.00E+02 No 4.38E+01 Yeos No NA No No NA
CBS-CSB | 7439-95-4 [Magnesium mg/kg | 49:49:49| 3.72E+03 | 6.90E+03 Yes 1.03E+04 No Yes NA No No EN
CBS-CSB | 7439-96-5 [Manganese mg/kg | 49: 49: 49 | 1.30E+02 5.30E402 No 1.42E403 No Yes NA No No «BK
CBS-CSB | 7085-19-0 [MCPP mg/kg | 3:47:49 | 1.61E+00| 6.10E+00 No ND - No NA No No NA
CBS-CSB | 7439-97-8 |Mercury mg/kg | 48:49:49| 1.34E-0t 8.40E-01 No 9.60E-02 Yes No 2.10E+00 No No <SGW
CBS-CSB 72-43-5 |Methoxychlor mgkg | 6:6:49 | 1.72E-03 6.60E-03 No ND - No 1.80E+02 No No <SGW
CBS-CSB 75-09-2 |Methylene chloride mgkg | 4:6:49 | 2.39E-03 2.90E-03 No ND No 2.00€E-02 No No <SGW
CBS-CSB | 7439-98-7 |Molybdenum mgkg | 27 :49:49| 7.79E-01 2.80E+00 No 8.90E-01 Yes No NA No No NA
CBS-CSB 86-30-8 |N-Nitrosodiphenylamine mgkg | 4:49:49 | 1.37E-01 1.20E+00 No ND - No 1.00E+00 Yeos Yes >SGW
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Table G-1 ’
Tier 1 Class T50ll-to-Groundwater TACO Screen

Sauget Area 1 - Creek Bottom Solls
Human Health Risk Assessment

Class | screen - Using pH specific values for Inorganics and lonizable organics.

ENSR l.lonal
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Class!
Maximum TACO Tier } Sol-
Detected Essential Sediment to-groundwater
Freq yofl A ge | Concentration | Nutrient | Background (BK) is Pass {8GW) s

Area CAS # Constituent Units Detection {Avg) {Mex) (ENY? “Concentration | Max>BK? [ENBK?[| Concentration | Max>SGW? || COPC? | Reason
CBS-CSB | 91-20-3 |Naphthalene mg/kg | 5:49:49 | 2.61E-01 6.00E+00 No ND - No 8.40E+01 No No <SGW
CBS-CSB | 7440-02-0 |Nickel mg/ikg | 49:49:49( 1.92E+02 | 6.30E+02 No 4.28E+01 Yes No 1.30E+02 Yeos Yas >SGW
CBS-CSB | 98-95-3 |Nitrobenzene mg/kg | 2:49:49 | 1.27E-01 §.20E-01 No ND - No 1.00E-01t Yes Yes >SGW
CBS-CSB 87-86-5 |Pentachlorophenol mg/kg | 37:49:49| 9.87E-01 4 40E+01 No NC - No 3.00E-02 Yes Yes >SGW
CBS-CSB 85-01-8 |Phenanthrene mg/kg | 6:49:49 | 3.01E-0 7.00E+00 No ND No 1.20E404 No No <SGW
CBS-CSB | 108-95-2 |Phenol mghkg | 3:49:49 | 1.85E-01 3.40E+00 No ND - No 1.00E+02 No No <SGW
CBS-CSB | 7440-09-7 {Potassium mgkg | 49:49:49| 1.76E4+03 | 3.20E+03 Yes 4.20E+03 No Yes NA No No EN
CBS-CSB | 129-00-0 |Pyrene mgikg | 5:49:49 | 2.42E-01 4.00E+00 No ND - No 4.20E+03 No No <SGW
CBS-CSB | 7782-49-2 |Selenium mg/kg | 2:49:49 | B.09E-01 4.50E+00 No ND - No 5.20E+00 No No <SGW
CBS-CSB | 7440-22-4 |Silver mg/kg | 10:49: 49| 7.78E-01 9.00E+00 No ND -~ No 8,50E+00 Yes Yes >EGW
CBS-CSB | 7440-23-5 | Sodium mg/kg | 49:49:49 | 1.99E+02 6.70E402 Yeos ND Yes NA No No EN
CBS-CSB | 100-42-5 {Styrene mghkg | 1:3:49 [ 2.50E-03 2.80E-03 No ND - No 4.00E+00 No No <SGW
CBS-CSB_| 127-18-4 |Teirachioroethene mg/kg | 3:48:49 | 5.27E-03 7.00E-02 No ND - No 6.00E-02 Yes Yos >SQW
CBS-CSB | 7440-28-0 {Thalium mg/g | 3:49:49 | 6.29€-01 1.30E+00 No ND - No 2.80E400 No No <SAW
|CBS-CSB | 7440-31-5 [Tin 9:49:49 | 1.44E+01 | 4.70E+02 No ND - No NA No No NA
CBS-CSB_| 108-88-3 |Toluene moAq [16:49:49] 1.46E02 |  2.90E-01 No NO - No 1.20€401 No No <SGW
CBS-CSB | 1336-36-3 [Tolal PCBs mo/kg |38:40:40| 2.76E+00 | 8.81E+01 No ND - No NOD No No - <SGW
CBS-CSB | 79-01-8 [Trichloroethene mghkg | 3:48:49 | 4.48E-03 3,40E-02 No ND - No 8.00E-02 No No <SGW
CBS-CSB | 7440-62-2 |Vanadium mo/kg | 49:49: 49| 2.53E+01 4.70E+01 No 6.98E+01 No Yes 9.80E402 No No <SGW
CBS-CSB [ 1330-20-7 | Xylenes (total) mg/kg | 13:49:49| 7.84E-01 2.90E+01 No ND - No 1.50E+02 No No <SGW
CBS-CSB | 7440-66-6 [Zinc mg/kg | 49 49: 49 | 2.16E+03 1.05E+04 No 1.86E+02 Yes No 8.20E+03 Yeos Yen >SGW
CBS-CSC [ 1748-01-8 |2,3,7,8-TCDD-TEQ mghkg | 9:9:9 | 1.12E-05 3.66E-05 No 1.24E-05 Yos No NA No No NA
CBS-CSC | 78-93-3 [2-Butanone (MEK) mgkg | 3:3:9 | 7.60E-03 9.90E-03 No 4.99E-02 No Yes NA No No <BK
CBS-CSC | 67-84-1 |Acetone mgkg | 5:9:9 | 3.42E-02 8.30E-02 No 1.58E-01 No Yes 1.80E+01 No No <SGW
CBS-CSC | 5103-71-9 |alpha-Chlordane mg/kg 1:1:9 | 9.20E-04 9.20E-04 No ND - No 1.00E+01 No No <SGW
CBS-CSC | 7429-90-5 | Aluminum mghg | 9:8:8 | 1.08E+04 1.30E+04 No 2.90E+04 No Yes NA No No <BK
CBS-CSC | 7440-36-0 |Antimony mghg | 1:1:9 | 7.90E-01 7.90E-01 No 2.75E+00 No Yes 5.00E400 No No <SGW
CBS-CSC | 7440-38-2 |Arsenic mgkg | 9:9:9 |9.70E+00 1.40E+01 No 1.44E+01 No Yes 2.90E+01 No No <SGW
CBS-CSC | 7440-39-3 |Barium mokg | 9:9:9 | 2.49E+02| 3.30E+02 No 4.13E402 No Yeos 1.80E+03 No No <SGW
CBS-CSC 71-43-2 |Benzene mg/kg 1:1:9 | 3.00E-03 3.00E-03 No ND No 3.00E-02 No No <SGW
CBS-CSC | 191-24-2 |Benzo(g,h,i)perylene mg/kg 1:1:9 | 6.50E-02 6.50E-02 No ND - No 4,20E+03 No No <SGW
CBS-CSC | 7440-41-7 |Beryllium mghkg | 9:9:9 | 8.2BE-01 9.80E-01 No 1.56E+00 No Yes 8.30E+01 No No <SGW
CBS-CSC | 7440-43-9 |Cadmium mghkg | 9:9:9 | 1.33E+01 2.40E+01 No 8.30E-01 Yes No 7.50E400 Yes Yes >SGW
CBS-CSC | 7440-70-2 |Calclum mghg | 9:9:9 |7.81E+03| 1.40E+04 Yos 2.70E+04 No Yes NA No No EN
CBS-CSC | 108-90-7 |Chlorobenzene mgkg | 9:9:9 | 1.30E-01 7.00E-01 No ND No 1.00E+00 No No <SGW
CBS-CSC | 7440-47-3 |Chromium mghg | 9:8:9 | 3.81E+01 1.10E+02 No 4.00E+01 Yos No 3.80E+01 Yoo Yos >SGW
CBS-CSC | 7440-48-4 |Cobalt mgkg | 9:9:9 |9.41E+00 1.40E4+01 No 1.72E+01 No Yes NA No No <BK
CBS-CSC | 7440-50-8 |Copper mghg | 9:9:9 | 1.09E+02| 2.50E+02 No 3.80E+01 Yes No 1.30E+05 No No <SGW
CBS-CSC | 319-86-8 |delta-BHC mgkg | 3:6:9 | 8.65E-04 9.90E-04 No ND - No 5.00E-04 Yos Yos >SGW
CBS-CSC | 1918-00-9 |Dicamba mghg | 1:1:9 | 6.60E-03 6.60E-03 No ND No NA No No NA
CBS-CSC | 120-36-5 [Dichlorprop mgkg | 1:1:8 | 8.20E-03 8.20E-03 No ND - No NA No No NA
CBS-CSC_| 680-57-1 |Dieldrin mgkg | 8:9:9 | 4.76E-03 1.10E-02 No ND - No 4.00E-03 Yes Yes >Saw
CBS-CSC | 1031-07-8 |Endosutian sultate mgkg | 3:7:9 | 417E-03 7.00E-03 No ND - No 1.80E+01 No No <SGW
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Table G-1 ENSR International
Tier 1 Class | Soli-to-Groundwater TACO Screen Page 4 of 10
Sauget Area 1 - Creek Bottom Soils '
Human Health Risk Assessment
Class | screen - Using pH specific values for Inorganics and lonizable organics.
Class |
Maximum TACO Tier 1 Soll-
Detected Essentlsl Sediment to-groundwater
|Frequency off Aversge | Concentration || Nutrient | Background (BK) ] Pass (saw) Is
Ares CAS # Constituent Unite Detection (Avg) {Max) (EN)? Concentration | Ma>BK? EN/BK?f Concentrstion | Mex>SGW? || COPC? | Resson
CBS-CSC [53494-70-5|Endrin ketone mg/kg 1:6:9 | 5.73E-03 1.00E-02 No ND - No 1.00E+00 No No <SGW
CBS-CSC | 5103-74-2 |gamma-Chlordane mg/kg 1:1:9 | 1.10E-03 1.10E-03 No ND - No 1.00E+01 No No <SGW
CBS-CSC | 7439-89-8 |lron mg/kg 9:9:9 [1.76E+04| 2.10E+04 Yes 4.13E404 No Yos NA No No EN
CBS-CSC | 7439-92-1 |Lead mgkg | 9:9:9 | 4.32E+01 1.40E+02 No 4.38E+01 Yes No NA No No NA
CBS-CSC | 7439-95-4 |Magnesium mghkg | 9:9:9 |443E+03| 6.70E+03 Yes 1.03E+04 No Yes NA No No EN
CBS-CSC | 7439-96-5 |[Manganese mg/kg 9:9:9 | 1.89E4+02] 3.90E+02 No 1.42E+03 No Yes NA No No <BK
CBS-CSC | 7439-97-6 |Mercury mg/kg 9:9:9 | 9.56E-02 3.10E-01 No 9.60E-02 Yes No 2.10E400 No No <SGW
CBS-CSC | 72-43-5 |Methoxychlor mgkg | 3:3:9 | 4.15E-03 7.10E-03 No ND - No 1.60E+02 No No <SGW
CBS-CSC | 75-09-2 |Methylene chioride mg/kg 4:9:9 | 3.47E-03 4.80E-03 No ND - No 2.00E-02 No No <SGW
CBS-CSC | 7440-02-0 |Nickel mghkg | 9:9:9 [263E402]| 5.70E+02 No 4.28E+01 Yes No 1.30E+02 Yes Yes >SGW
CBS-CSC | 87-88-5 |Pentachlorophenol mg/kg 7:9:9 | 6.08E-03 1.40E-02 No NC - No 3.00E-02 No No <SGW
CBS-CSC | 85-01-8 [Phenanthrene mg/kg 1:1:9 | 2.50E-02 2.50E-02 No ND - No 1.20E+04 No No <SGW
CBS-CSC | 7440-09-7 [Potassium mgkg | 9:9:9 | 1.87E4+03| 2.30E+03 Yes 4.20E+03 No Yes NA No No EN
CBS-CSC | 7440-23-5 |Sodlum mg/kg 9:9:9 | 1.24E402 2.00E+02 Yes ND - Yes NA No No EN
CBS-CSC | 100-42-5 |Styrene mg/kg 1:1:9 | 270E-03 2.70€E-03 No ND No 4.00E+00 No No <SGW
CBS-CSC | 7440-31-5 [Tin mg/kg 1:9:9 [3.93E+00| 7.50E+00 No ND - No NA No No NA
CBS-CSC | 108-88-3 |Toluene mg/kg 4:9:9 | 4.13E-03 7.50€E-03 No ND No 1.20E+01 No No <SGW
CBS-CSC | 1336-36-3 |Total PCBs mg/kg 6:9:9 | 6.91E-02 1.78E-01 No ND - No ND No No <SGW
CBS-CSC | 7440-62-2 |Vanadium mg/kg 9:9:9 | 3.10E+01 3.70E+01 No 6.9BE+01 No Yes 9.80E+02 No No <SGW
CBS-CSC | 1330-20-7 | Xylenes (total) mg/kg 1:9:9 [ 3.74E-03 4.30E-03 No ND - No 1.50E402 No No <SGW
CBS-CSC | 7440-66-6 |Zinc mgkg | 9:9:9 |214E+03| 3.40E+03 No 1.66E+02 Yes No 6.20E+03 No No <SGW
CBS-CSD | 106-46-7 |1.4-Dichlorobenzene mg/kg 2:8:6 | 1.12E-01 1.30E-01 No ND - No 2.00E+00 No No <SGW
CBS-CSD | 1746-01-6 |2,3,7,8-TCDD-TEQ mg/kg 6:6:6 | 1.65E-04 8.86E-04 No 1.24E-05 Yen No NA No No NA
cBS-CsD | 93-78-5 [2,4,5-T mg/kg 1:1:6 | 5.40E-03 5.40E-03 No ND - No NA No No NA
CBS-CSD | 78-93-3 |2-Butanone (MEK) mg/kg 3:3:6 | 8.07E-03 1.00E-02 No 4.99E-02 No Yen NA No No <BK
CBS-CSD | 72-54-8 |4,4-DDD mg/kg 1:1:6 | 1.40E-03 1.40E-03 No ND - No 1.60E+01 No No <SGW
CBS-CSD | 50-29-3 [4,4-DDT mg/kg 1:6:6 | 5.62E-02 2.40E-01 No ND - No 3.20E+01 No No <SGW
CBS-CSD | 309-00-2 |Aldrin mg/kg 2:5:6 | 5.03E-03 9.00E-03 No ND - No 5.00E-01 No No <SGW
CBS-CSD | 5103-71-9 |alpha-Chlordane mg/kg 1:5:8 | 6.78E-03 1.20E-02 No ND - No 1.00E+01 No No <SGW
CBS-CSD | 7429-80-5 |Aluminum mg/kg | 6:6:68 | 1.09E+04 1.40E+04 No 2.90E404 No Yes NA No No <BK
CBS-CSD | 7440-38-2 |Arsenic mg/kg | 6:6:8 | 1.14E+01 1.80E+01 No 1.44E401 Yes No 2.90E+01 No No <SGW
CBS-CSD | 7440-39-3 {Barium mg/kg 8:6:6 [3.12E+02| §5.70E+02 No 4.13E402 Yeos No 1.50E403 No No <SGW
CBS-CSD 50-32-8 |Benzo(a)pyrene mg/kg 3:6:8 | 8.48E-02 1.40E-01 No ND - No 8.00E+00 No No <SGW
CBS-CSD | 205-89-2 |Benzo(b)fluoranthene mg/kg 1:6:6 | 1.36E-01 2.00E-01 No ND - No 5.00E+00 No No <SGW
CBS-CSD | 191-24-2 |Benzo(g,h.i)perylene mgkg | 2:68:68 | 1.40E-01 2.20E-01 No ND - No 4.20€403 No No <SGW
CBS-CSD | 207-08-9 |Benzo(k)fluoranthene mg/kg 1:6:6 | 1.38E-01 2.10E-01 No ND - No 4.90E+01 No No <SGW
CBS-CSD | 7440-41-7 |Beryllium mg/kg 6:6:6 | 8.38E-01 9.80E-01 No 1.56E+00 No Yes 2.20E+01 No No <SGW
CBS-CSD | 7440-43-9 [Cadmium mg/kg | 6:6:6 | 1.98E+01 4.00E+01 No 8.30E-01 Yos No 5.20E+00 Yos Yes >8GW
CBS-CSD | 7440-70-2 |Calcium mgkg | 6:6:6 |[B8.53E+03| 250E+04 Yos 2.70E+04 No Yes NA No No EN
CBS-CSD | 108-90-7 {Chlorobenzene mg/kg 5:6:6 | 3.13E-02 1.50E-01 No ND - No 1.00E+00 No No <SGW
CBS-CSD [ 7440-47-3 |Chromium mg/kg 6:6:6 | 4.93E+01 5.70E+01 No 4.00E+01 Yeos No 4.00E+01 Yos Yos >8GW
CBS-CSD | 7440-48-4 |Cobalt mg/kg 6:6:68 |[9.47E+00 1.20E+01 No 1.72E401 No Yos NA No No <BK
CBS-CSD | 7440-50-8 |Copper mgkg | 6:6:6 [3.B6E+02| 1.60E+03 No 3.80E+01 Yes No 8.90E4+04 No No <SGW
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Sauget Area 1 - Creek Bottom Solls
Human Health Risk Assesasment

Class | screen - Using pH specific values for inorganics and lonizable organics.
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Class |
Maximum TACO Tier | Soli-
Detected Essential Sediment to-groundwater
Frequency off Average | Concentration | Nutrient | Background (BK) 1] Pass (SGW) Is

Ares CAS # Constituent Units Detection (Avg) (Mex) (EN)? Concentration | Mex>BK? | EN/BK?|| Concentration | Max>SGW? || COPC? | Reason
CBS-CSD 75-99-0 |Dalapon mg/k 1:6:8 | 4.75E-02 5.00E-02 No ND - No 8.50E-01 No No <SGW
CBS-CSD | 319-86-8 |delta-BHC mg/kg 4:5:6 | 8.24E-04 1.90E-03 No ND - No 5.00E-04 Yeos Yes >SGW
CBS-CSD | 1918-00-9 |Dicamba mg/kg 1:1:8 | 1.80E-03 1.80E-03 No ND - No NA No No NA
CBS-CSD | 120-36-5 |Dichlorprop mg/kg 1:1:6 | 2.10E-02 2.10E-02 No ND - No NA No No NA
CBS-CSD 60-57-1 |Dieldrin mg/kg 5:6:6 | 1.27E-01 6.90E-01 No ND - No 4.00E-03 Yes Yeos >SGW
CBS-CSD | 1031-07-8 {Endosullan sullate mg/kg 1:2:8 | 7.10E-03 9.50E-03 No ND - No 1.80E+01 No No <SGW
CBS-CSD 206-44-0 |Fluoranthens mg/kg 4:6:6 1.31E-01 1.90E-01 No ND -- No 4.30E+03 No No <SGW
CBS-CSD | 5103-74-2 [gamma-Chlordane mg/kg 2:6:6 | 1.55E-02 6.70E-02 No ND - No 1.00E+01 No No <SGW
CBS-CSD | 193-39-56 |Indeno(1,2,3-cd)pyrene mghkg 2:6:8 | 1.30E-01 1.80E-01 No ND - No 1.40E+01 No No <SGW
CBS-CSD | 7439-89-8 |Iron mg/kg 6:6:8 | 1.72E+04 2.00E+04 Yes 4.13E4+04 No Yes NA No No EN
CBS-CSD | 7439-92-1 {Lead mg/kg 6:6:6 | 9.82E+01 2.80E+02 No 4.38E+01 Yes No NA No No NA
CBS-CSD | 7439-95-4 |Magnesium mg/kg 8:68:8 | 3.77E+03 5.00E+03 Yeos 1.03E+04 No Yeos NA No No EN
CBS-CSD | 7439-96-5 |Manganese mgkg | 6:6:8 | 1.37E+02 1.90E+02 No 1.42E403 No Yeos NA No No <BK
{CBS-CSD | 7438-57-8 [Mercury mg/ 8:6:8 | 2.38E-01 7.10E-01 No 9.60E-02 Yee No 8.90E-01 No No <SGW
|cBsS-CSD | 72-43-5 [Methoxychior mghg | 3:4:6 | 247E-02 | 6.20E-02 No ND - No 1.00E+02 No No <SAW
{CBS-CSD | 75-08-2 [Methylene chioride mokg | 4:4:6 | 268E-03 | 3.20E-03 No ND - No 2.00E-02 No No <SGW
CBS-CSD | 7438-96-7 |Molybdenum | mg/g 2:6:6 |233E+00] 7.00E+00 No 8.90E-01 Yes No NA No No NA
CBS-CSD | 7440-02-0 [Nickel mgkg | 6:6:6 |287E+02] 5.30E+02 No 4.28E+01 Yes No 1.00E+02 Yos Yes >8GW
CBS-CSD | 87-88-5 |Pentachiorophenol mgkg | 5:6:8 | 6.90E-03 1.30E-02 No NC - No 4.00E-02 No No <SGW
CBS-CSD 85-01-8 |Phenanthrene mg/kg 2:4:6 | 1.01E-01 1.20E-01 No ND - No 1.20E+04 No No <SGW
CBS-CSD | 7440-09-7 [Potassium mg/kg 6:6:6 | 1.80E+03 2.10E+03 Yeos 4.20E+03 No Yeos NA No No EN
CBS-CSD | 129-00-0 |Pyrene mg/kg 3:6:6 1.32E-01 1.60E-01 No ND - No 4.20E403 No No <SGW
CBS-CSD | 7782-49-2 |Selenium mg/kg 1:5:68 | 1.27€400 2.80E+00 No ND No 6.30E400 No No <SGW
CBS-CSD | 7440.22-4 |Silver mg/kg 1:6:6 | 8.25E-01 1.50E+00 No ND No 4.40E+00 No No <SGW
CBS-CSD | 7440-23-5 |Sadium mg/kg 6:6:68 | 1.75E+02 3.30E+02 Yes ND Yes NA No No EN
CBS-CSD | 7440-31-5 {Tin mg/kg 2:6:6 | 5.23E+00 1.10E+01 No ND - No NA No No NA
CBS-CSD | 108-88-3 |Toluene mg/kg 1:1:8 | 2.90E-03 2.90E-03 No ND No 1.20E4+01 No No <SGW
CBS-CSD | 1338-36-3 [Total PCBs mg/k 5:6:6 [ 4.92E-01 2.44E400 No ND - No ND No No <SGW
CBS-CSD | 7440-62-2 |Vanadium mg/kg 8:6:6 | 3.15E+01 3.60E+01 No 6.98E+01 No Yeos 9.80E+02 No No <SGW
CBS-CSD | 7440-66-8 | Zinc mg/kg 6:6:8 | 4.10E+03 8.20E+03 No 1.86E+02 Yes No 5.10E+03 Yeos Yeos >SGW
CBS-CSE | 108-48-7 |1.4-Dichlorobenzene mghkg | 1:17:17 { 1.30E-01 2.30E-01 No ND - No 2.00E+00 No No <SGW
CBS-CSE | 1746-01-6 {2,3,7,8-TCDD-TEQ mg/kg | 14.17:17 | 3.06E-05 1.05E-04 No 1.24€-05 Yes No NA No No NA
CBS-CSE 94-75-7 {2,4-D mg/k 2:17:17 | B.34E-03 3.50E-02 No 2.03E-02 Yeos No 1.50E+00 No No <SGW
CBS-CSE 78-93-3 |2-Butanone (MEK) mg/k 5:5:17 | 1.06E-02 1.40E-02 No 4.99E-02 No Yeos NA No No <BK
CBS-CSE 72-54-8 14,4'-DDD mgkg | 2:17:17 | 8.19E-03 4,70E-02 No ND' - No 1.60E+01 No No <SGW
CBS-CSE 72-55-9 14,4'-DDE mg/kg | 6:15:17 | 2.06E-03 7.20E-03 No ND -~ No 5.40E+01 No No <SGW
CBS-CSE 50-20-3 |4,4'-DDT mg/kg | 7:17:17 | 4.53E-03 1.70E-02 No ND - No 3.20E+01 No No <SGW
CB8S-CSE 67-64-1 |Acetone mg/kg | 9:17:17 | 3.78E-02 7.30€-02 No 1.56E-01 No Yes 1.80E+01 No No <SGW
CBS-CSE | 319-84-6 |alpha-BHC mg/k 1:15:17 | 4.21E-04 1.30E-03 No ND - No 5.00E-04 Yeos Yeos >SAW
CBS-CSE | 5103-71-9 |alpha-Chlordane mghg | 1:17:17 | 2.31E-03 8.70E-03 No ND - No 1.00E+01 No No <SGW
CBS-CSE | 7429-80-5 |Aluminum mgkg | 17:17:17 | 9.97E+03 1.40E+04 No 2.90E+04 No Yeos NA No No <BK
CBS-CSE | 120-12-7 |Anthracene mgkg { 1:1:17 | 5.00E-02 5.00E-02 No ND - No 1.20E+04 No No <SGW
CBS-CSE | 7440-36-0 {Antimony mgkg | 3:17:17 | 1.43E+00 4.70E+00 No 2.76E+00 Yes No 5.00E+00 No No <SGW
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Table G-1 ENSR International
Tier 1 Class | Soii-to-Groundwater TACO Screen Page 8 of 10
Sauget Area 1 - Creek Bottom Solls :
Human Health Risk Assessment

Class 1 screen - Using pH specific velues for Inorganics and lonizable orgenics.

Closs |
Maxtmum TACO Tier | Soil-
Detactsd Essential Sediment to-groundwater
: Frequency off Average | Concentration | Nutrient |Beckground (BK) Is Pass (SGW) s

Ares CAS & Constituent Units Detection (Avg) (May) (EN)? Concentration | Max>BK? | EN/BK?[| Concentration | Max>SGW? || COPC? | Reason
CBS-CSE | 7440-38-2 |Arsenic mg/kg | 16:17:17 | 8.08E+00 2.00E+01 No 1.44E+01 Yeos No 2.80E+01 No No <SGW
CBS-CSE | 7440-39-3 |Barium mg/kg | 17:17:17 | 2.52E402 6.40E+02 No 4.13E+02 Yeos No 1.860E+03 No No <SGW
CBS-CSE 56-55-3 |Benzo(a)anthracene mg/kg | 3:17:17 | 1.26E-01 2.60E-01 No ND - No 2.00E+00 No No <SGW
CBS-CSE 50-32-8 |Benzo(a)pyrene mg/kg | 3:17:17 | 8.97E-02 4.20E-01 No ND - No 8.00E+00 No No <SGW
CBS-CSE_| 205-99-2 |Benzo(b)fluoranthens mgkg | 4:17:17 | 1,.41E-01 5.10E-01 No ND - No 5.00E+00 No No <SGW
CBS-CSE | 191-24-2 [Benzo(g.h,i)perylene mgkg | 3:17:17 | 1.35E-01 J.50E-01 No ND - No 4.20E+03 No No <SGW
CBS-CSE | 207-08-8 [Benzo(k)fluoranthene mgkg | 3:17:17 | 1.35E-01 3.70E-01 No ND - No 4.90E401 No No <SGW
CBS-CSE | 7440-41-7 |Beryllium mghkg | 17:17: 17| 7.44E-01 1.10E+00 No 1.56E+00 No Yes 6.30E+01 No No <SGW
CBS-CSE | 117-81-7 |Bis(2-ethylhexyl)phthalate mgkg | 1:1:17 | 7.70E-02 7.70E-02 No ND - No 3.60E+03 No No <SGW
CBS-CSE | 7440-43-9 |Cadmium mg/kg | 171717 | 1.42E+01 3.80E+01 No 8.30E-01 Yeos No 7.50E+00 Yeos Yeos >SGW
CBS-CSE | 7440-70-2 |Calcium mg/kg | 17: 1717 | 8.02E+03 1.30E404 Yes 2.70E404 No Yeos NA No No EN
CBS-CSE | 108-90-7 |Chlorobenzene mgkg | 12:17:17 | 2.33E-02 2.10E-01 No ND - No 1.00E+00 No No <SGW
CBS-CSE [ 7440-47-3 [Chromium mgkg | 17:17: 17| 4.73E+01 1.70E+402 No 4.00E+01 Yes No 3.80E+01 Yes Yes >SGW
CBS-CSE | 218-01-9 |Chrysene mghkg | 4:17:17 | 1.32E-01 3.70€E-01 No ND - No 1.80E+02 No No <SGW
CBS-CSE | 7440-48-4 [Cobalt mg/kg | 17:17:17 | 8.0BE+00 1.30E401 No 1.72E+01 No Yes NA No No <BK
CBS-CSE | 7440-50-8 |Copper mgkg | 17:17:17 ) 4.25E402 4.30E+03 No 3.80E+01 Yes No 1.30E+05 No No <SGW
CBS-CSE 84-74-2 1di-n-Butylphthalate mghkg | 1:1:17 | 7.40E-02 7.40E-02 No ND - No 2.30E403 No No <SGW
CBS-CSE 63-70-3 |Dibenzo(a,h)anthracene mgkg | 1:17:17 | 6.93E-02 1.40E-01 No ND - No 2.00E+00 No No <SGW
[CBS-CSE | 1918-00-9 |Dicamba mgkg | 1:1:17 | 2.50E-03 2.50E-03 No ND - No NA No No NA
CBS-CSE 60-57-1 {Dieldrin mgkg | 13:17: 17| 5.49E-03 3.40E-02 No ND - No 4.00€-03 Yas Yes >SGW
CBS-CSE | 959-98-8 {Endosulfan | mg/kg | 3:3:17 | 1.43E-04 1.70E-04 No ND - No 1.80E+01 No No <SGW
CBS-CSE  |33213-65-9|Endosulfan || mghkg | 1:1:17 | 6.60E-04 6.60E-04 No ND - No 1.80E+01 No No <SGW
CBS-CSE | 1031-07-8 [Endosulfan sulfate mghkg | 2:17:17 | 3.56E-03 1.60E-02 No NO - No 1.80E+01 No No <SGW
CBS-CSE | 100-41-4 |Ethylbenzene mghkg | 1:17:17 | 3.64E-03 4.90E-03 No ND o No 1.30E+01 No No <SGW
CBS-CSE | 208-44-0 |Fluoranthene mg/kg | 4:17:17 | 1.63E-01 7.10E-0t No NO - No 4.30E4+03 No No <SGW
CBS-CSE | 5103-74-2 [gamma-Chlordane mghkg | 2:16:17 | 1.66E-03 5.50E-03 No NO - No 1.00E+01 No No <SGW
CBS-CSE | 1024-57-3 |Heptachlor epoxide mghg | 5:5:17 | 4.34E-04 5.80E-04 No ND - No 7.00E-01 No No <SGW
CBS-CSE | 193-39-5 |Indeno(1,2,3-cd)pyrene mgkg | 2:17:17 | 1.38E-01 3.50E-01 No ND - No 1.40E+01 No No <SGW
CBS-CSE | 7439-89-6 [Iron mgkg | 17:17:17| 1.78E+04 | 2.70E+04 Yes 4.13E+04 No Yes NA No No EN
CBS-CSE | 7439-92-1 |Lead mg/kg | 17:17: 17| 7.85E+01 4.00E+02 No 4.38E+01 Yes No NA No No NA
CBS-CSE | 7439-95-4 {Magnesium mg/kg [ 17:17:17 | 4.51E+03 8.90E+03 Yes 1.03E+04 No Yes NA No No EN
CBS-CSE | 7439-96-5 [Manganese mgkg | 17:17:17| 1.73E+02 ] 3.00E+02 No 1.42E403 No Yos NA No No <BK
CBS-CSE [ 7439-97-8 [Mercury mghkg | 17:17:17| 4.08E-01 1.80E+00 No 9.60E-02 Yos No 2.10E+00 No No <SGW
CBS-CSE 72-43-5 |Methoxychlor mgkg | 3:3:17 | 7.20E-04 8.90E-04 No ND ~ No 1.60E+02 No No <SGW
CBS-CSE 75-09-2 |Methylene chloride mgkg | 3:6:17 | 2.78E-03 3.25E-03 No ND - No 2.00€-02 No No <SGW
CBS-CSE | 7439-98-7 |Molybdenum mg/k 2:17:17 | 3.84E-01 1.50E+00 No 8.90E-0t Yeos No NA No No NA
CBS-CSE | 7440-02-0 {Nickel mg/kg [ 17:17:17 [ 1.81E+02 6.00E+02 No 4.28E+01 Yes No 1.30E+02 Yes Yes >SGW
CBS-CSE 87-86-§ |Pentachiorophenol mgkg | 7:17:17 | 1.13E-02 3.30E-02 No NC - No 3.00E-02 Yos Yeos >SGW
CBS-CSE 85-01-8 [Phenanthrene mghkg | 4:17:17 | 1.26E-01 2.90E-01 No ND - No 1.20E404 No No <SGW
CBS-CSE | 7440-09-7 jPotassium mghkg | 17 :17:17 | 2.07E+03 2.90E+03 Yes 4.20E+03 No Yeos NA No No EN
CBS-CSE | 129-00-0 |Pyrene mg/k 3:17:17 | 1.48E-01 4.80E-01 No ND - No 4.20E+03 No No <SGW
CBS-CSE | 7440-22-4 |Sliver mg/kg | 3:17:17 | 1.20E+00 9.80E+00 No ND - No 8.50E+00 Yes Yes >SGW
CBS-CSE | 7440-23-5 |Sodium mgkg | 17:17:17| 241E+02 | 3.90E+02 Yes ND - Yes NA No No EN
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Tler 1 Class I-to-Groundwater TACO Screen of 10

Sauget Area 1 - Cresk Bottom Solls
Human Health Risk Assessment

Class ! screen - Using pH speclific values for Inorganics and lonizable organics.

Class |
Maximum TACO Tier | Soll-
Datectad E el Sad! t to-groundwater
Frequency oJ Aversge | Concentration | Nutrient | Backgreund (BK) s . Pass {(saw) s

Area CAS # Constituent ) Units Detection (Avg) (Mex) (EN)? Concentration | Max>BK? | ENBK?] Concentration | Max>SGW? )| COPC? | Reason
CBS-CSE | 7440-28-0 | Thallium mg/kg | 1:16:17 | 8.61E-01 8.80E-01 No ND - No 2.80E+00 No No <SGW
CBS-CSE | 7440-31-5 [Tin mo/kg | 3:17:17 | 5.60E+00 3.10E+01 No ND - No NA No No NA
CBS-CSE | 108-88-3 |Toluene mg/kg | 3:17:17 | 3.70E-03 4.45E-03 No ND - No 1.20E+01 No No <SGW
CBS-CSE | 1336-36-3 |Total PCBs mg/kg | 10:17:17 | 1.87E-01 1.25E400 No ND - No ND No No <SGW
CBS-CSE | 7440-82-2 |Vanadium mgkg | 17:17:17 | 2.95E+01 3.90E+01 No 6.98E+01 No Yes 9.80E+02 No No <SGW
CBS-CSE | 7440-66-8 |Zinc moikg | 17:17:17 | 1.92E+03 5.90E+03 No 1.66E+02 Yes No 8.20E+03 No No <SGW
CBS-CSF 79-34-5 1,1,2,2-Tetrachloroethane mg/kg { 1:16:16 | 3.91E-03 1.00E-02 No ND - No 3.00E-03 Yos Yeos >SGW
CBS-CSF 79-00-5 [1,1,2-Trichloroethane mg/kg [ 1:18:16 | 3.67E-03 6.10E-03 No ND - No 2.00E-02 No No <SGW
CBS-CSF | 107-08-2 ]1,2-Dichloroethane mgkg | 1:1:18 | 2,10E-03 2.10E-03 No ND - No 2,00E-02 No No <SGW
CBS-CSF | 106-46-7 |1,4-Dichlorobenzene mghkg | 1:1:16 | 9.40E-02 9.40E-02 No ND - No 2.00E+00 No No <SGW
CBS-CSF_ | 1746-01-8 {2,3,7,8-TCDD-TEQ mg/kg |116:16:16| 8.91E-05 7.69E-04 No 1.24E-05 Yes No NA No No NA
CBS-CSF 94-75-7 [2.4-D mgkg | 3:16:16 | 7.00E-03 2.63E-02 No 2.03E-02 Yes No 1.50E+00 No No <SGW
CBS-CSF 78-933 |2-Butanone (MEK) mg/kg | 7:8:16 | 1.03E-02 1.40E-02 No 4.99E-02 No Yes NA No No <BK
CBS-CSF | 72-55-9 |4.4-DDE mghg | 4:4:15 [ 1.01E-03 | 1.60E-03 No ND - No 5.40E+01 No No <SGW
CBS-CSF 50-28-3 ]4,4-DDT mgkg | 3:15:15 | 3.42E03 7.50€-03 No ND - No 3.20E+01 No No <SGW
CBS-CSF_| 67-84-1 |Acstone 7:16:16 | 422602 | 6.40E-02 No 1.58E-01 No Yes 1,60E+01 No No <SGW
CBSCSF_| 309-00-2 |Aldrin mokg | 1:1:16 | 2.30E-04 | 2.30E-04 o NO - No 5.00€-01 No No - <SOW
CBS-CSF { 5103-71-8 {alpha-Chiordane mgkg | 2:15:16 | 1.97E-03 4.10E-03 No NO - No 1.00E+01 No No <SGW
CBS-CSF | 7429-90-5 | Aluminum mg/kg | 16:16: 18 | 8.86E+03 1.20E+04 No 2.80E+04 No Yes NA No No <BK
CBS-CSF | 7440-36-0 | Antimony mgkg | 2:3:16 | 6.27E-01 6.60E-01 No 2.75E400 No Yes 5.00E+00 No No <SGW
CBS-CSF | 7440-38-2 |Arsenic mg/kg | 15:16:16 | 9.71E+00 1.90E4+01 No 1.44E401 Yes No 2.90E+01 No No <SGW
CBS-CSF | 7440-39-3 {Barium mghkg | 16:16: 16| 2.19E+02 3.30E+02 No 4.13E402 No Yes 1.70E+03 No No <SGW
CBS-CSF 56-55-3 |Benzo(ajanthracene mg/kg | 4:4:168 | 6.23E-02 9.20E-02 No ND - No 2.00E+00 No No <«<SGW
CBS-CSF 50-32-8 |Benzo(a)pyrene mp/kg | 5:16:16 | 6.95E-02 1.90E-01 No ND - No 8.00E+00 No No <SGW
CBS-CSF | 205-99-2 |Benzo(b)fluoranthene mghg [ 5:16:16 | 1.14E-01 1.80E-01 No ND - No 5.00E+00 No No <SGW
CBS-CSF | 191-24-2 |Benzo(g,h.l)perylene mghg | 5:15:16 | 1.07E-01 1.30E-01 No ND - No 4.20E+03 No No <SGW
CBS-CSF | 207-08-9 |Benzo(k)fluoranthene mgkg | 4:15:16 | 1.10E-01 1.30E-01 No ND - No 4.90E+01 No No <SGW
CBS-CSF | 7440-41-7 [Beryllium mgkg [ 13:16: 16 6.10E-01 8.90E-01 No 1.56E+00 No Yeos 1,40€+02 No No <SGW
CBS-CSF | 319-85-7 (beta-BHC mgkg | 1:168:18 | 8.21E-04 3.90E-03 No ND - No 5.00E-04 Yes Yes >SGW
CBS-CSF 117-81-7 |Bis({2-ethylhexyl)phthalate mghkg | 4:8:16 | 9.06E-02 1.10E-01 No ND - No 3.60E+03 No No <SGW
CBS-CSF | 75-27-4 [Bromodichloromethane mgkg | 1:1:16 | 1.30E-03 1.30E-03 No ND - No 6.00E-01 No No <SGW
CBS-CSF 75-25-2 |Bromoform mgkg | 1:2:16 | 2.95E-03 3.00E-03 No ND - No 8.00E-01 No No <SGW
CBS-CSF | 7440-43-9 |Cadmium mghg | 15:16: 18 | 2.03E+01 5.70E401 No 8.30E-01 Yes No 1.10E+01 Yes Yes >SGW
CBS-CSF | 7440-70-2 [Calclum mgkg [ 16:16: 16 | 9.80E+03 1.70E+04 Yes 2.70E+04 No Yos NA No No EN
CBS-CSF | 108-80-7 |Chlorobenzene mphkg | 3:16:18 | 4.41E-03 1.40E-02 No ND - No 1.00E+00 No No <SGW
CBS-CSF | 7440-47-3 |Chromium mgkg { 16:16: 18| 1.88E+01 2.90E+01 No 4.00E+01 No Yes 3.60E+01 No No <SGW
CBS-CSF | 218-01-9 [Chrysene mg/kg [ 5:16: 168 | 1.08E-01 1.40E-01 No ND - No 1.80E+02 No No <SGW
CBS-CSF | 7440-48-4 |Cobalt mg/kg | 16:16: 18 | 8.84E+00 1.30E+01 No 1.72E401 No Yes NA No No <BK
CBS-CSF | 7440-50-8 |Copper mg/hkg | 16.16:16] 1.20E4+02| 5.05E+02 No 3.80E+01 Yes No 2.00E+05 No No <SGW
CBS-CSF 57-12-5 [Cyanide mgkg | 2:18: 18 | 6.56E-0t 4.57E+00 No ND - No 4.00E+01 No No <SGW
CBS-CSF | 124-48-1 [Dibromochloromethane mghg | 1:1:16 | 2.00E-03 2.00E-03 No NOD -- No 4.00E-01 No No <S0W
CBS-CSF | 1918-00-9 |Dicamba mg/kg | 4:4:16 | 4.09E-03 6.25E-03 No ND - No NA No No NA
CBS-CSF 60-57-1 |Dieidrin mgkg | 9:16: 16 | 2.30E-03 8.20E-03 No ND - No 4.00E-03 Yeos Yeos >SGW
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Table G-1 ENSR International
Tier 1 Class | Soll-to-Groundwater TACO Screen Page 8 of 10
Sauget Area 1 - Creek Bottom Soils :
Human Health Risk Assessment

Class | screen - Using pH specific values for inorganics and lonizable organics.

Class |
Maximum TACO Tier | Soll-
Detacted Essentisl Sediment to-groundwater
Frequency off Aversge | Concentration || Nutrient |Beckground (BK) is Pass (SGW) Is

Ares CAS # Constituent Units Detection (Avg) (Max) (EN)? Concentration | Max>BK? | ENVBK?|| Concentration | Max>SGW? || COPC? | Reason
CBS-CSF | 1031-07-8 |Endosulfan sulfate mghkg | 1:10:16 | 2.73E-03 4.30E-03 No ND - No 1.80E+01 No No <SGW
CBS-CSF | 206-44-0 |Fluoranthene mgkg | 5:16:16 | 1.12E-01 1.70E-01 No ND - No 4.30E+03 No No <SGW
CBS-CSF | 5103-74-2 |gamma-Chlordane mghkg | 6:168:18 | 1.52E-03 3.80E-03 No ND - No 1.00E+01 No No <SGW
CBS-CSF 87-68-3 |Hexachiorobutadiene mgkg | 1:1:16 | 6.10E-02 6.10E-02 No ND - No 2.00E+00 No No <SGW
CBS-CSF | 193-39-5 {indeno(1,2,3-cd)pyrene mgkg | 2:5:16 | 1.06E-01 1.10E-01 No ND - No 1.40E+01 No No <SGW
CBS-CSF | 7439-89-6 [Iron mgkg | 16:16:16| 1.93E+04 1 4.10E+04 Yes 4.13E+04 No Yes NA No No EN
CBS-CSF | 7439-92-1 |Lead mg/kg | 16:16:16| 5.81E+01 4.50E+02 No 4.38E+01 Yes No NA No No NA
CBS-CSF | 7439-95-4 |Magnesium mg/kg | 16:16: 16 | 5.27E+03 8.20E+03 Yes 1.03E+04 No Yeos NA No No EN
CBS-CSF | 7439-96-5 |Manganese mg/kg [ 16:16: 16| 3.35E+02 | B.90E+02 No 1.42E+03 No Yes NA No No <BK
CBS-CSF | 7085-19-0 [MCPP mg/kg { 1:16:168 | 1.46E+00] 2.30E+00 No ND - No NA No No NA
CBS-CSF | 7439-97-8 |Mercury mg/kg | 16:16:16| 1.91E-01 8.20E-01 No 9.60E-02 Yes No 3.30E+00 No No <SGW
CBS-CSF 75-09-2 |Methylene chloride mghkg | 4:15:16 | 3.26E-03 4.30E-03 No ND - No 2.00E-02 No No <SGW
CBS-CSF | 7439-98-7 {Molybdenum mpg/kg | 2:16:16 | 5.90E-01 2.20E+00 No 8.90E-01 Yes No NA No No NA
CBS-CSF | 7440-02-0 |Nickel mg/kg 116:16:16| 1.67E+02| 8.30E+02 No 4.28E+01 Yes No 1.80E+02 Yes Yes >SGW
CBS-CSF 87-86-5 {Pentachlorophenol mgkg | 8:16:16 | 8.11E-03 2.40E-02 No NC - No 2.00E-02 Yes Yos >SGW
CBS-CSF 85-01-8 |Phenanthrene mgkg | 4:4:16 | 5.93E-02 9.80E-02 No ND - No 1.20E+04 No No <SGW
CBS-CSF | 7440-09-7 |Potassium mgkg [ 16:16: 16 | 1.59E+03 2.30E+03 Yes 4.20E+03 No Yos NA No No EN
CBS-CSF | 129-00-0 [Pyrene mghkg | 2:16:16 | 1.21E-01 1.60E-01 No ND - No 4.20E+03 No No <SGW
CBS-CSF | 7782-49-2 |Selenlum mgkg | 1:15:16 | 6.89E-01 1.80E+00 No ND - No 4.50E400 No No <SGW
CBS-CSF | 7440-22-4 |Silver mg/kg | 1:16:18 | 8.65E-01 7.90E-01 No ND - No 1.30E+01 No No <SGW
CBS-CSF | 7440-23-5 {Sodium mg/kg |15:168:16| 1.38E+02 | 2.90E+02 Yes ND - Yes NA No No EN
CBS-CSF | 7440-31-5 {Tin mg/kg | 1:16:16 | 3.77E+00 1.70E+01 No ND - No NA No No NA
CBS-CSF | 108-88-3 {Toluene mg/kg | 8:16:18 | 4.31E-03 7.70E-03 No ND - No 1.20E+01 No No <SGW
CBS-CSF | 1336-36-3 |Total PCBs mgkg | 7:16:16 | 8.75E-02 3.57E-01 No ND - No ND No No <SGW
CBS-CSF | 7440-82-2 {Vanadium mg/kg | 16:16:16 | 2.57E+01 3.40E+01 No 8.98E+01 No Yes 9.80E+02 No No <SGW
CBS-CSF__| 1330-20-7 |Xylenes (total) mg/ko | 1:15:18 | 3.39E-03 4.05E-03 No ND - No 1.50E+02 No No <SGW
CBS-CSF | 7440-66-8 |Zinc mg/kg | 16:16: 16| 2.24E+03 1.50E+04 No 1.66E+02 Yos No 7.50E+03 Yes Yes >SGW
SITEM 120-82-1 [1,2,4-Trichlorobenzene mg/kg 2:5:9 1,04E-01 1.80E-01 No ND - No 6.00E+00 No No <SGW
SITEM 95-50-1 |1,2-Dichlorobenzene mg/kg 1:5:9 | 1.29E-01 2.10E-01 No ND - No 1.70E+01 No No <SGW
SITEM 106-46-7 |1,4-Dichlorobenzene mokg | 3:9:9 | 9.78E-01 4.10E+00 No ND - No 2.00E+00 Yes Yes >SGW

SITEM 1748-01-8 |2,3,7,8-TCDD-TEQ mgkg | 9:9:9 | 9.59E-04 5.23E-03 No 1.24E-05 Yeos No NA No No NA
SITEM 983-76-5 {2,4,5-T mg/kg 1:1:9 | 1.B0E-03 1.80E-03 No ND - No NA No No NA
SITEM 94-82-6 |2,4-DB mghkg | 2:9:9 | 1.72E-02 5.20E-02 No ND - No NA No No NA
SITEM 78-93-3 |2-Butanone (MEK) mghkg | 9:9:9 | 5.01E-02 1.00E-01 No 4.99E-02 Yes No NA No No NA
SITEM 72-55-9 |4,4"-DDE mg/k 1:7:9 | 1.67€-02 3.50E-02 No ND - No 5.40E+01 No No <SGW
SITEM 50-29-3 |4,4"-00T mgkg | 5:9:9 | 217E-01 1.30E+00 No ND - No 3.20E+01 No No <SGW
SITEM 108-47-8 [4-Chloroaniline mg/kg 1:1:9 1.00E-01 1.00E-01 No ND - No 7.00E-01 No No <SAW
SITEM 83-32-9 {Acenaphthene mgkg | 2:2:9 | 6.25E-02 8.60E-02 No ND - No 8.70E+02 No No <SGW
SITEM 67-64-1 |Acetone mg/kg 8:9:9 | 2.07E-01 5.65E-01 No 1.56E-01 Yes No 1.80E+01 No No <SAW
SITEM 319-84-68 |alpha-BHC mg/kg 1:5:9 | 1.48E-03 2.30E-03 No ND - No 5.00E-04 Yos Yes >SGW

SITEM 7429-80-5 |Aluminum mgkg | 9:9:9 |3.87E+03| 7.50E+03 No 2.90E+04 No Yeos NA No No <BK
SITEM 120-12-7 |Anthracene mghkg | 2:6:9 | 1.24E-01 2.30E-01 No ND - No 1.20E+04 No No <SGW
SITEM 7440-368-0 | Antimony mgkg | 5:9:9 |291E+00| 6.80E+00 No 2.76E+00 Yes No 5.00E+00 Yeos Yes >SGW
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Table G-1 Q
Tier 1 Class | Soll-to-Groundwater TACO Screen

Sauget Area 1 - Creek Bottom Solls
Human Health Risk Assessment

Class | screen - Using pH spaecific values for inorganics and lonizable organics.

ENSR lonal
of 10

Cless |
Maximum TACO Tier | Soll-
Detected Essentist Sadiment to-groundwater
|Frequency off Average | Concentration || Nutrient |Background (BK) s Pass (sGw) s

Area CAS # Constituent Units Detection (Avg) (Max) (EN)? Concentration | Max>BK? | EN/BK?[| Concentration | Mar>SGW? i COPC? | Reason
SITEM 7440-38-2 [Arsenic mg/kg 9:9:9 | 7.28E+00 2.50E+01 No 1.44E4+01 Yeos No 3.00€+01 No No <SGW
SITEM 7440-39-3 [Barium mg/kg 9:9:9 | 4.51E+02 1.80E+03 No 4.13E4+02 Yes No 1.80E+03 No No <SGW
SITEM 71-43-2 |Benzene mo/kg 4:9:9 | B.35E-03 3.70E-02 No ND No 3.00E-02 Yes Yes >SGW
SITEM 56-55-3 |Benzo(a)anthracene mgkg | 8:9:9 | 2.54E-01 7.20E-01 No ND - No 2.00E+00 No No <SGW
SITEM 50-32-8 |Benzo(a)pyrene mg/kg 5:8:9 | 2.14E-01 4.80E-01 No ND - No 8.00E+00 No No <SGW
SITEM 205-99-2 |Benzo(b)fluoranthene mg/kg §:7:9 | 2.37E-01 6.10E-01 No ND No 5.00E+00 No No <SGW
SITEM 191-24.2 |Benzo(g,h,)perylene mg/kg 5:6:9 | 1.69E-01 4.10E-01 No ND - No 4.20E+03 No No <SGW
SITEM 207-08-9 |Benzo(k)ftuoranthene mg/kg 4:6:9 1.29€-01 3.40E-01 No ND .- No 4.90E+01 No No <SGW
SITEM 7440-41-7 |Benyllium mgkg | 9:9:9 | 2.94E-01 5.50E-01 No 1.56E+00 No Yes 1.00E+03 No No <SGW
SITEM 117-81-7 |Bis(2-ethythexyl)phthalate mg/kg 4:9:9 [ 4.78E-01 1.13E400 No ND - No 3.60E+03 No No <SGW
SITEM 7440-43-9 [Cadmium mg/kg 9:9:9 | 4.92E+00 1.70E+01 No 8.30E-01 Yes No 5.90E+01 No No <SGW
SITEM 7440-70-2 {Calclum mgkg | 9:9:9 | 7.54E+03 1.60E+04 Yos 2.70E+04 No Yos NA No No EN
SITEM 86-74-8 |Carbazole mgg 1:1:9 | 3.20E-02 3.20E-02 No ND - No 6.00E-01 No No <SGW
SITEM 75-15-0 |Carbon disulfide mghkg | 8:9:9 | 2.04E-02 7.95E-02 No ND - No 3.20E+01 No No <SGW
SITEM 108-90-7 jChiorobenzene mgkg | 8:9:9 | 3.38E-0t 1.20E+00 No ND - No 1.00E+00 Yes Yos >8GW
SITEM 7440-47-3 |Ctwomium 9:9:9 |1.85E+01] S5.50E+01 No 4.00E+01 Yes No 3.20E+01 Yoo Yes >8GW
SITEM 218-01-9 |Chrysens mokg | 8:9:9 | 2.99E-01 8.15€-01 No ND - No 1.00E+02 No No <BGW
SITEM 7440-48-4 |Cobalt mghkg | 9:9:9 |8.24E+00| 235E+01 No 1.72E+01 Yee No NA No No NA
SITEM 7440-50-8 |Copper mg/kg 9:9:9 | 1.44E+03 4.90E+03 No 3.80E+01 Yeos No 3.30E+05 No No <SGW
SITEM 57-12-5 |Cyanide mg/kg 2:9:9 | 6.96E-01 9.90E-01 No ND - No 4.00E+01 No No <SGW
SITEM 53-70-3 |Dibenzo(a,h)anthracene mg/kg 2:5:9 | 8.06E-02 1.50E-01 No ND No 2.00E400 No No <SGW
SITEM 132-64-9 |Dibenzofuran mg/kg 1:1:9 | 7.70E-02 7.70E-02 No ND No NA No No NA
SITEM 1918-00-9 |Dicamba mg/kg 2:2:9 | 2.95E-03 3.30E-03 No ND No NA No No NA
SITEM 120-36-5 |Dichlorprop mg/kg 1;1:9 | 2.40E-02 2.40E-02 No ND No NA No No NA
SITEM 7421-93-4 |Endrin aldehyde mg/kg 6:9:9 | 1.16E-01 8.30E-01 No ND - No 1.00E+00 No No <SGW
SITEM 100-41-4 |Ethylbenzene mghkg | 4:9:9 | 4.93E-03 1.10E-02 No ND - No 1.30€+01 No No <SGW
SITEM 206-44-0 |Fluoranthene mg/kg 8:9:9 | 5.08E-01 1,70E4+00 No ND - No 4.30E+03 No No <SGW
SITEM 86-73-7 [Fluorene mg/kg 3:8:9 | 1.73E-01 4.90E-01 No NO No 5.60E+02 No No <SGW
SITEM 58-89-9 |gamma-BHC (Lindane) mg/kg 4:4:9 | 2.85E-03 4,40E-03 No ND - No 9.00E-03 No No <SGW
SITEM 76-44-8 {Heptachlor mg/kg 2:9:9 | 2.66E-02 1.60E-01 No ND - No 2.30E+01 No No <SGW
SITEM 1024-57-3 [Heptachlor epoxide mgkg | 3:9:9 | 1.08E-01 8.60E-01 No ND - No 7.00E-01 Yes Yes >SawW
SITEM 193-39-5 |Indeno{1.2,3-cd)pyrene mg/kg 2:5:9 | 1.17E-01 1.70E-01 No ND - No 1.40E401 No No <SGW
SITEM 7439-89-8 |Iron mgkg | 9:9:9 | 1.05E+04 1.80E+04 Yes 4.13E+04 No Yes NA No No EN
SITEM 7439-92-1 |Lead mgkg | 9:9:9 | 9.23E+01 2.70E402 No 4.38E+01 Yeos No NA No No NA
SITEM 7439-95-4 iMagnesium mg/kg 0:9:9 |[3.28E+403 6.50E+03 Yeos 1.03E4+04 No Yeos NA No No EN
SITEM 7439-86-5 |Manganese mghg | 9:9:9 | 1.22E+402] 3.60E+02 No 1.42€403 No Yes NA No No <BK
SITEM 7085-19-0 [MCPP mg/kg 1:9:9 | 2.04E400{ 7.B0E+00 No ND - No NA No No NA
SITEM 7439-97-8 [Mercury mgkg | 9:9:8 [ 1.26E-01 3.00E-01 No 9.60E-02 Yes No 6.40E+00 No No <SGW
SITEM 7439-98-7 |Molybdenum mgkg | 3:9:9 | 6.96E-01 3.15E+00 No 8.90E-01 Yes No NA No No NA
SITEM 86-30-8 |N-Nitrosodiphenylamine mg/kg 1:6:9 | 1.91E-01 6.00E-01 No ND - No 1.00E+00 No No <SGW
SITEM 91-20-3 [Naphthalene mgkg | 2:5:9 | 1.07E-01 1.60E-01 No ND No 8.40E+01 No No <SGW
SITEM 7440-02-0 |Nickel mgkg | 9:9:8 {4.80E+02 1.50E+03 - No 4.28E+01 Yeos No 7.00E+02 Yes Yes >SGW
SITEM 87-86-5 ]Pentachiorophenol mgkg | 9:9:90 | 6.37E-02 2.90E-01 No NC - No 2.00€-02 Yeos Yeos >8GW

November 1, 2002
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Table G-1 ENSR Internationsl
Tier 1 Class | Soll-to-Groundwater TACO Screen Page 10 of 10
Sauget Area 1 - Creek Bottom Solls .
Human Health Risk Assessment

Class | screen - Using pH specific values for inorganics and lonizable organics.

Class |
Maximum TACO Tier | Soll-
Detacted Essentisl Sadiment to-groundwater
Frequency of] Aversge | Concentration | Nutrient | Background (BK) Is Pass (8GW) 1]

Ares CAS # Conatituent Units | Detection (Avg) - (Max) . (EN)? Concentration | Mmi>BK? | EN'BK?] Concentration | Mex>8AQW? | COPC? | Reason
SITEM 85-01-8 |Phenanthrene mg/kg 7:9:9 | 4.16E-01 1.40E+00 No ND - No 1.20E+04 No No <SGW
SITEM 7440-09-7 |Potassium mg/kg 9:9:9 |8.13E+02 1.50E+03 Yes 4.20E+03 No Yes NA No No EN
SITEM 129-00-0 |Pyrene mg/kg 3:9:9 | 6.36E-01 1.70E+00 No ND - No 4,20E+03 No No <SGW
SITEM 7440-22-4 |Sitver mg/kg 7:9:9 | 1.67E+00 5.60E+00 No NOD - No 3.90E+01 No No <SGW
SITEM 7440-23-5 {Sodium my/kg 8:9:9 |[1.22E+02 2.60E+02 Yes ND - Yeos NA No No EN
SITEM 7440-31-5 |Tin mghkg | 4:9:9 | 7.33E+00]| 2.00E+01 No ND - No NA No No NA
SITEM 108-88-3 |Tolusne mg/kg 8:9:9 | 1.01E-02 4.20E-02 No ND - No 1.20E+01 No No <SGW
SITEM 1336-36-3 | Tolal PCBs mg/kg 9:9:9 [ 540E+00 2.71E+01 No ND - No ND No No <SGW
SITEM 7440-62-2 {Vanadium mg/kg 9:9:9 | 1.32E+01 2.30E+01 No 6.98E+01 No Yes 9.80E+02 No No <SGW
SITEM 1330-20-7 | Xylenes (total) mg/kg 5:9:9 | 4.40E-02 1.60E-01 No ND - No 1.50E402 No No <SQW
SITEM 7440-86-8 |Zinc mgkg | 9:9:9 [3.09E+03]| 1.20E+04 No 1.88E+02 Yoo No 1.60E+04 No No <SGW

Novemhar {, 2002
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Table G-’ . ENSR | onal
Page 1 of 1

Summary of TACO Tier 1 Class | RO Exceedances
Sauget Area 1 - Creek Bottom Solls
Human Health Risk Assessement

Creek Segment_ _ Constituents '

1,2,4-Trichlorobenzene, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 2,4,6-Trichlorophenol, 2,4-Dichlorophenol, 41

cS-B Chioroaniline, alpha-BHC, Arsenic, Benzene, beta-BHC, Cadmium, Carbazole, Chlorobenzene, Chromium, delta

) BHC, Dieldrin, N-Nitrosodiphenylamine, Nickel, Nitrobenzene, Pentachlorophenol, Silver, Tetrachloroethene,

Zinc

CS-C Cadmium, Chromium, delta-BHC, Dieldrin, Nickel

C8-D M Chromium, delta-BHC, Dieldrin, Nickel, Zinc

CS-E alpha-BHC, Cadmium, Chromium, Dieldrin, Nickel, Pentachlorophenol, Sliver

CS-F 1,1,2,2-Tetrachlorosthane, beta-BHC, Cadmium, Dieldrin, Nickel, Pentachlorophencl, Zinc

Site M 1,4-Dichlorobenzene, alpha-BHC, Antimony, Benzene, Chlorobenzene, Chromium, Heptachlor epoxide, Nicke!,
“Pentachlorophenol

RO - Remediation Objective
SGW - Soll-to-Groundwater
TACO - Tiered Approach to Corrective Action Objectives

November 1, 2002
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Table G-3 ENSR International
TACO Tier 2 SGW RO Comparison Page 1 of 2
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

Maximum Exposure TACO Tier 1 TACO Tler 2

Detected Point Class | Soli-to- Is Is Class | Soll-to- Is Is

Coancentration Concentration groundwater s Max>Tler EPC>Tier 1 Avg>Tier 1) groundwater  Max>Tier Avg>Tier 2

Lansmuont Units FOD (Max) (EPC) Average (Avg) (SGW) RO 1SGW? SGW? sGW? (SGW) RO 28GW?  SGW?
Cs-8
1,2,4-Trichlorobenzene mg/kg | 6:49:49 8.00E+01 4.90E-01 2.28E+400 5.00E+00 Yes Yes No ARSI
1,2-Dichlorobenzene mg/kg | 6:49:49 5.30E401 4_80E-01 1.67E+00 1.70E+01 Yes Yes No A TR
1,4-Dichlorobenzene mg/kg | 7:49:49 5.50E+00 2.70E-01 2.93E-01 2.00E+00 Yes Yes No Y
2,4,6-Trichlorophenol mg/kg | 5:49: 49 4.30E+00 1.15E-01 2.42E-04 1.50E-01 Yes Yes No i
2,4-Dichlorophenol mg/kg | 5:49:49 6.60E+00 2.07E-01 2.69E-01 1.00E+00 Yes Yes No 55 i’
4-Chloroaniline mg/kg | 5:49:49 1.10E+01 5.14E-01 5.94E-01 7.00E-01 Yes Yes No R
alpha-BHC mgkg | 9:44:49 2.90E-03 7.00E-04 5.85E-04 5.00E-04 Yes Yes Yes 1.92E-03
Arsenic mg/kg | 49:49: 49 4.40E+01 1.14E+401 9.72E400 2.90E+01 Yes Yes No :
Benzene mg/kg | 19:49: 49 1.80E-01 6.80E-03 8.31E-03 3.00E-02 Yes Yes No it
beta-BHC mg/kg | 10: 46 : 49 7.70E-03 1.50E-03 1.25E-03 5.00E-04 Yes Yes Yes 1.92E-03
Cadmium mg/kg | 46 : 49 : 49 5.40E+01 2.60E+01 8.25E+400 7.50E+00 Yes Yes Yes 3.74E+00
Carbazole mgkg | 1:49:49 6.20E-01 1.33E-01 1.28E-01 6.00E-01 Yes Yes No A
Chlorobenzens mg/kg [38:49: 49 9.70E+00 1.39E+00 4.50E-01 1.00E+00 Yes Yes No i by
Chromium mg/kg {49 :49: 49 1.80E+02 9.03E+01 5.13E+01 3.80E+01 Yes Yes Yes 9.16E4+02
delta-BHC mg/kg | 2:44:49 4.10E-03 6.00E-03 5.27E-04 5.00E-04 Yes Yes Yes 1.59E-03
Dieldrin mg/kg | 8:47:49 4.90E-02 8.90E-03 7.72E-03 4.00E-03 Yes Yes Yes 7.01E-03
N-Nitrosodiphenylamine mo/kg [ 4:49:49 1.20E+00 1.41E-01 1.37E-01 1.00E+00 Yes Yes No ISR 1 M PR | ot i
Nickel mg/kg | 49 :49: 49 6.30E+02 2.28E+02 1.92E+02 1.30E+02 Yes Yes Yes 4.47E402 Yes No
Nitrobenzene mg/kg | 2:49:49 5.20E-01 1.32E-01 1.27E-01 1.00E-01 Yes Yes Yes 7.48E-03 Yes Yes
Pentachlorophenol mg/kg | 37 :49:49 4,40E401 2.65E-01 9.87E-01 3.00E-02 Yes Yes Yes 1.68E-02 Yes Yes
Silver mg/kg | 10:49: 49 9.00E+00 8.06E-01 7.78E-01 8.50E+00 Yes Yes No B Pt o =
Tetrachloroethene mg/kg { 3:48:49 7.00E-02 5.10E-03 5.27E-03 6.00E-02 Yes No No E
Zinc mg/kg |49:49:49 1.05E+04 8.16E+403 2.16E+403 6.20E+03 Yes No No
Cs-C
Cadmium mgkg | 9:9:9 2.40E+01 1.74E401 1.33E+01 7.50E+00 Yes Yes Yes
Chromium mgkg | 9:9:9 1.10E+02 5.83E+01 3.61E+01 J.80E+01 Yes Yes No
delta-BHGC mgkg | 3:6:9 9.90E-04 1.00E-03 8.65E-04 5.00E-04 Yes Yes Yes
Dieldrin mgkg | 8:9:9 1.10E-02 1.10E-02 4.76E-03 4.00E-03 Yes Yes Yes 1.63E-02 No No
Nickel m 9:9:9 5.70E+02 3.57E+02 2.63E+02 1.30E+02 Yes Yes Yes 4.80E+02 Yes No

J:\Solulla-&g1 -SED\Comments\class1\Tables G2 to G5.x1s\G3




Table G-3 ENSR International
TACO Tier 2 SGW RO Comparison Page 2 of 2
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment
—Waximum Exposure —TACO Tler T TACO Tler 2
Detected Point Class | Soll-to- Is Is Class | Soll-to- s Is

Concentration Concentration groundwater 18 Max>Tier EPC>Tler 1 Avg>Tler 1{l groundwater Max>Tler Avg>Tier 2
Constituent Unhts FOD (Max) (EPC) Average (Avg) (SGW) RO 1SGW? SGW?  SGW? (SGW) RO 28GW?  SGW?
CS-D
Cadmium mg/kg | 6:6:6 4.00E+01 4.00E+01 1.98E401 5.20E+00 Yeos Yes Yes 3.87E+00 Yes Yes
Chromium mgkg | 6:6:8 5.70E+01 5.70E+01 4,93E4+01 4.00E+01 Yes Yes Yes 9.47E402 No No
delta-BHC mgkg | 4:5:6 1.90E-03 1.90E-03 B.24E-04 5.00E-04 Yes Yes Yes 2.04E-03 No No
Dieldrin mgkg | 5:6:6 6.90E-01 6.90E-01 1.27E-01 4,00E-03 Yes Yes Ves 1.63E-02 Yes Yes
Nickel mgkg | 6:6:6 5.30E+02 5.30E+02 2.87E+02 1.00E+02 Yes Yes Yes 4.62E+C2 Yeos No
Zinc mgkg [ 6:6:86 8.20E+03 8.20E+03 4.10E+03 5.10E+03 Yes Yes No ; | Lk A BAY mm@ :
CS-E
alpha-BHC mg/kg | 1:15:17 1.30E-03 5.00E-03 4.21E-04 5.00E-04 Yes Yeos No HikEeTY {Wﬁﬁ
Cadmium mg/kg {17 :17 :17 3.80E+01 2.31E+01 1.42E+01 7.50E+00 Yes Yes Yes 4.18E+00 Yes
Chromium mg/kg | 17:17:17 1.70E+02 7.27E+01 4,73E4+01 3.80E+01 Yes Yes Yes 1.02E+03 No
Dieldrin mg/kg ] 13:17:17 3.40E-02 2.26E-02 5.49E-03 4.00E-03 Yeos Yes Yes 1.53E-02 Yes No
Nickel _mohkg 117:17:17 6.00E+02 2.67E+02 1.81E402 1.30E+02 Yes Yes Yes 5.00E+02 Yes No
Pentachlorophenol mg/ 7:17:17 3.30E-02 2.07E-02 1.13E-02 3.00E-02 Yes Yes No | :
Siiver mokg | 3:17:17 9.80€+00 1.38E+00 1.20E+00 8.50E+00 Yes Yes No
CS-F
1,1,2,2-Tetrachiorosthane | mg/kg | 1:16:16 1.00E-02 4.40E-03 3.91E-03 3.00E-03 Yes Yes Yes | 9.5@-04 Yes Yes
beta-BHC mokg | 1:16:16 3.90E-03 1.10E-03 8.21E-04 5.00E-04 Yeos Yeos Yes |  2.22E-03 Yes No
Cadmium mg/kg [15:16: 18 5.70E+01 2.80E+01 2,03E+01 1.10E+01 Yes Yes Yes ) 7.31E+00 Yes Yos
Dieldrin mghkg | 9:16: 16 8.20E-03 3.70E-03 2.30E-03 4.00E-03 Yes Yes No
Nicke! mg/kg | 16:16: 16 6.30E+02 3.29E+02 1.67E+02 1.80E+02 Yes Yes No ! Y
Pentachlorophenol mg/k 8:16: 16 2.40E-02 1.17E.02 9.11E-03 2.00E-02 Yes Yes No & ik 4T
Zinc mg/kg | 16:16: 16 1.50E+04 5.37E+03 2.24E+03 7.50E+403 Yes Yes No g
Site M
1.4-Dichlorobenzene mgkg | 3:9:9 4.10E+00 4.10E+00 9.78E-01 2.00E+00 Yes Yes No w ;
alpha-BHC mg/kg 1:5:9 2.30E-03 2.30E-03 1.48€-03 5.00E-04 Yes Yes Yes 1.53E-03
Antimony mg/kg 5:9:9 6.80E+00 5.27E+00 2.91E+00 5.00E+00 Yes Yes No Fi b ) R | e
Benzene mgkg | 4:9:9 3.70E-02 1.77E-02 8.35E-03 3.00€-02 Yes Yes No R ; w"‘m#
Chlorobenzene mgkg | B:9:9 1.20E+00 1.20E400 3.38E-01 1.00E+00 Yes Yes No T o] KR
Chromium mg/k 9:9:9 5.50E+01 2.59E+01 1.85E+01 3.20E+01 Yes Yes No g e b B AT
Heptachlor epoxide mgkg | 3:9:9 8.60E-01 8.60E-01 1.08E-01 7.00E-01 Yes Yes No i T s
Nickel mgkg | 9:9:9 1.50E+03 1.26E+03 4.80E+02 7.00E+02 Yes Yes No Rt it
Pantachlorophenol mgkg | 9:9:9 2.90E-01 1.90E-01 6.37E-02 2.00E-02 Yes Yes Yos 1.33E-02 Yes
Notes:

FOD - Frequency of Detection.
RO - Remediation Objective.
TACO - Tlered Approach to Corrective Action Objectives,

J:\Solutia-8105\SA 1-SED\Commants\class 1\Tables G2 to G5.xi8\G3
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Table G4 ENSR Intermnational

Field TOC and foc Data - Average foc Values for Each Creek Segment Page 10of 3

Sauget Area 1 - Creek Bottom Soils

Human Health Risk Assessment ‘
Sample ID TOC (mg/kg) foc

Cs-B T

CBS-CSB-T0-C1 63000 0.063
CBS-CSB-T1-C1 16000 0.016
CBS-CSB-T1-E1 13000 0.013
CBS-CSB-T1-W1 10000 0.01
CBS-CSB-T10-C1 17000 0.017
CBS-CSB-T10-E1 14000 0.014
CBS-CSB-T10-W1 9400 0.0094
CBS-CSB-T11-C1 17000 0.017
CBS-CSB-T11-C1-D 18000 0.018
CBS-CSB-T11-E1 12000 0.012
CBS-CSB-T11-W1 7600 0.0076
CBS-CSB-T12-C1 17000 0.017
CBS-CSB-T12-E1 9400 0.0094
CBS-CSB-T12-W1 11000 0.011
CBS-CSB-T13-C1 17000 0.017
CBS-CSB-T13-E1 9400 0.0094
CBS-CSB-T13-W1 8500 0.0085
CBS-CSB-T14-1 11000 0.011
CBS-CSB-T15-1 8800 0.0088
CBS-CSB-T16-1 14000 0.014
CBS-CSB-T17-C1 27000 0.027
CBS-CSB-T17-E1 28000 0.028
CBS-CSB-T17-E1D 18000 0.018
CBS-CSB-T17-WI 21000 0.021
CBS-CSB-T18-C1 17000 0.017
CBS-CSB-T18-E1 8500 0.0085
CBS-CSB-T18-W1 13000 0.013
CBS-CSB-T18-W1D 13000 0.013
CBS-CSB-T2-C1 16000 0.016
CBS-CSB-T2-E1 16000 0.016
CBS-CSB-T2-W1 7300 0.0073
CBS-CSB-T3-C1 23000 0.023
CBS-CSB-T3-E1 20000 0.02
CBS-CSB-T3-W1 6800 0.0068
CBS-CSB-T4-C1 21000 0.021
CBS-CSB-T4-E1 13000 0.013
CBS-CSB-T4-W1 8000 0.008
CBS-CSB-T5-C1 17000 0.017
CBS-CSB-T5-E1 9400 0.0094
CBS-CSB-T5-W1 8100 0.0081
CBS-CSB-T6-C1 17000 0.017
CBS-CSB-T6-C1-D 18000 0.018
CBS-CSB-T6-E1 12000 0.012
CBS-CSB-T6-W1 15000 0.015
CBS-CSB-T7-C1 10000 0.01
CBS-CSB-T7-E1 14000 0.014
CBS-CSB-T7-W1 6600 0.0066
CBS-CSB-T8-C1 4100 0.0041
CBS-CSB-T8-E1 16000 0.016
CBS-CSB-T8-W1 8800 0.0088
CBS-CSB-T9-C1 14000 0.014 ‘
CBS-CSB-T9-E1 11000 0.011
CBS-CSB-T9-W1 8300 0.0083
Average for CS-B 0.0145
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Table G-4 ENSR Intemational
Field TOC and foc Data - Average foc Values for Each Creek Segment Page 2 of 3
Sauget Area 1 - Creek Bottom Soils

‘ Human Health Risk Assessment

Sample ID TOC (mg/kg) foc. .
cs-C
CBS-CSC-T1-1 12000 0.012
CBS-CSC-T2-1 14000 0.014
CBS-CSC-T3-1 24000 0.024
CBS-CSC-T4-1 15000 0.015
CBS-CSC-T4-1-FD 16000 0.016
CBS-CSC-T5-1 18000 0.018
CBS-CSC-T6-1 33000 0.033
CBS-CSC-T7-1 15000 0.015
CBS-CSC-T8-1 23000 0.023
CBS-CSC-T9-1 15000 0.015 |
Average for CS-C 0.0185
cs-D
CBS-CSD-T1-1 16000 0.016
CBS-CSD-T2-1 20000 0.02
CBS-CSD-T3-1 13000 0.013
CBS-CSD-T4-1 19000 0.018
CBS-CSD-T5-1 11000 0.011
CBS-CSD-Té-1 29000 0.029
Average for CS-D _ 0.0180
CS-E
CBS-CSE-T1-1 12000 0.012
CBS-CSE-T10-1 16000 0.016
CBS-CSE-T11-1 15000 0.015
‘ CBS-CSE-T12-1 12000 0.012
CBS-CSE-T13-2 ' 23000 0.023
CBS-CSE-T14-1 13000 0.013
CBS-CSE-T15-1 6900 0.0069
CBS-CSE-T15-1-FD 6900 0.0069
CBS-CSE-T16-1 50000 0.05
CBS-CSE-T17-1 23000 0.023
CBS-CSE-T2-1 9400 0.0094
CBS-CSE-T3-1 18000 0.018
CBS-CSE-T3-1-FD 13000 0.013
CBS-CSE-T4-1 17000 0.017
CBS-CSE-T5-1 $600 0.0096
CBS-CSE-Té-1 24000 0.024
CBS-CSE-T7-1 17000 0.017
CBS-CSE-T8-1 15000 0.015
CBS-CSE-T9-1 15000 0.015
Average for CS-E 0.0166
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Table G4 ENSR International

Field TOC and foc Data - Average foc Values tor Each Creek Segment Page 3 of 3

Sauget Area 1 - Creek Bottom Soils

Human Health Risk Assessment .
Sample 1D TOC (mg/kg) foc

Cs-F
CBS-CSF-T1-1 7900 0.0079
CBS-CSF-T10-1 3100 0.0031
CBS-CSF-T11-1 5200 0.0052
CBS-CSF-T12-1 2800 0.0029
CBS-CSF-T13-1 7500 0.0075
CBS-CSF-T14-1 12000 0.012
CBS-CSF-T15-1 5300 0.0053
CBS-CSF-T15-1-FD 1700 0.0017
CBS-CSF-T16-1 7800 0.0078
CBS-CSF-T2-1 15000 0.015
CBS-CSF-T3-1 28000 0.028
CBS-CSF-T4-1 8800 0.0088
CBS-CSF-T5-1 11000 0.011
CBS-CSF-T6-1 11000 0.011
CBS-CSF-T6-1-FD 10000 0.01
CBS-CSF-T7-1 €300 0.0063
CBS-CSF-T8-1 6600 0.0066
CBS-CSF-T9-1 8500 0.0085
CBS-CSF-T9-1-FD 3700 0.0037
Average for CS-F 0.0085
SITEM

SED-M-5100-6 46000 0.046
SED-M-S2 0-6 6000 0.006
SED-M-83-(0-6) 13000 0.013
SED-M-S4-(0-6) 32000 0.032
SED-M-S5 0-6 8700 0.0087
SED-M-56-(0-6) 6100 0.0061
SED-M-S7-(0-6) 29000 0.029
SED-M-S7-FD(0-6) 28000 0.028
SED-M-S8 0-6 14000 0.014
SED-M-S9-(0-6) 11000 0.011
Average for Site M 0.0194

November 1, 2002
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Table G-5

TACO Class | Groundwater RO Comparison for Non-Fill Area Wells Downgradient of CS-B

Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 1

oAt Is Detected
Detectéd: . | TACO Class|| Concentration Less
Concentrétion | Groundwater than Class |
Well (a) Constituent (b) (ugh):* |Criteria (ugll)| Groundwater Criteria?
—

AA-SW-S1 None detected - -- None detected
AA-SW-S2 None detected - -- None detected
AA-SW-S3 None detected - -- None detected
AA-GHL-S2 None detected - - None detected
AA-GHL-83 None detected - -- None detected
EEG-104 Dieldrin 0.0026 0.02 Yes
EEG-103 None detected - -- None detected
EEG-105 Pentachlorophenol 0.097 1 Yes
EEG-111 Pentachlorophenol 0.13 1 Yes
SGW-S1 Dieldrin 0.0032 0.02 Yes
DW-MCDO None detected - -- None detected
DW-SCHM None detected - -- None detected
DW-SETT None detected - -- None detected
DW-WRIG Cadmium 1 5 Yes
SGW-2 None detected - - None detected JH
Notes:
(a) - Wells identified as those downgradient of CS-B that are not directly located within Site G (see

Figure 3-2 of ENSR, 2001, Attachment B of this Appendix).
(b) - Data are presented only for constituents exceeding the Tier 2 evaluation as identified in Table G-3

(1,1,2,2-tetrachloroethane, cadmium, dieldrin, nitrobenzene, and pentachlorophenol).

If constituent is not listed, it was not detected in the well.
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TABLE G-6

Comparison of Concentration of Constituents listed in Table G-2 to CS-B Concentrations

Sauget Area 1- Creek Bottom Soils
Human Health Risk Assassment

ENSR International

Page 1 of 2

Constituent Concentration (m CS-B | CS-C| CS-D | CS-E | CS-F | SiteM |[Notes

Chromium Maximum 180 110 57 170 29 55
EPC 90 58 57 73 19 26|All concentrations less than in CS-B.
Arithmetic Mean 51 36 49 47 17 19

delta-BHC Maximum 0.0041 0.0010 0.0019
EPC 0.0006 0.0010 0.0019| <SGW <SGW <SGW |All concentrations less than in CS-B.
Arithmetic Mean 0.0005 0.0007 0.0008

Dieldrin Maximum 0.049 0.0110 0.69 0.034 0.0082
EPC 0.0089| 0.0110 069 00226 00023 <SGW [CS-D>CS-B. Notindustry-related.
Arithmetic Mean 0.0077 0.0048 0.124 0.0055 0.0037

Nickel Maximum 630 570 530 600 630 1500{All concentration less than in CS-B. Site M is
EPC 228 357 530 267 330 1261 |upgradient of EEG-105, AA-SW-S2, and AA-
Arithmetic Mean 192 263 287 181 167 ago|SWS2

Zinc Maximum 10450 3400 8200 5900 156000 12000 Maximum in CS-F is greater than CS-B, but
EPC 6163 2776 8200 3115 5373 11561 |EPC and Arithmetic Mean are about equal to
Arithmetic Mean 2161 2137 4100 1924 2238 3089 CS-8.

alpha-BHC Maximum 0.0029 0.0013 0.0023
EPC 0.0007] <SGW <SGW 0.0005| <SGW 0.0023| AWl concentrations less than in CS-B.
Arithmetic Mean 0.0006 0.0004 0.0015

Pentachlorophenol {Maximum 44 0.014 0.013 0.0330; 0.0240 0.29
EPC 026 0014 0013] 00207 0.0117 0.19|All concentrations less than in CS-B.
Arithmetic Mean 0.99 0.0061 0.0069 0.0113 0.0091 0.064

Siiver Maximum 9 1.5 9.8 0.79 5.6

SGW Concentrations are close. CS-E FOD=3:17,

EPC 08| < 1.5 1.38 0.69 4.61]cs-B FOD=10:49
Arithmetic Mean 0.8 0.825 1.2 0.665 1.67

beta-BHC Maximum 0.0077 0.0039
EPG ooo1s|  <sew <SGW <SGW 0.0011] <sGw »:ll1 goncentrations less than in CS-B. FOD =
Arithmetic Mean 0.0013 0.0008

J:\lndl_S“e\Pro]ect Files\Solutia-6105\SA 1-SED\Comments\classi comparison\[Ti'e G-6.xIs)Sheet1
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TABLE

Comparison of Concentration of Constituents listed in Table G-2 to CS-B Concentrations

Sauget Area 1- Creek Bottom Soils
Human Health Risk Assessment

ENSR In onal
PagE 2 of 2

Constituent  |Concentration (mﬂkj) CS-B | CS-C | CS-D | CS-E | CS-F | Site M [Notes

1.1,2,2-TCA Maximum 0.01
EPC <SGW | <SGW| <SGW| <SGW 0.0044| <SGW [FOD = 1:186, one detect in whole creek.
Arithmetic Mean 0.0039

Cadmium Maximum 54 24 40 38 57 17
EPC 26 17.4 40 23.07 28 13.4|All concentrations less than in CS-B.
Arithmetic Mean 8.2 13.3 19.75 14.2 20.3 4.92

J:\indl_Service\Project Files\Solutia-6105\SA1-SED\Comments\classi comparison{Table G-6.xis]Sheet1
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Sauget Area 1 E
HHRA - Creek Bottom Soils

ATTACHMENT A

Calculation of Dilution Factor
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muh.bh

2. TACO ragulations, Appendix B Table E, excapt for 1,1,2,2-tetrachloroathane, which Is from Reglon IX PRGs.
GWobj for bata-BHC and delta-BHC, assumed to be equal to aipha-BHC, as given in TACO guidance.

GWobj for Chromium ts for total Chromium, as given in TACO guidance.

3. TACO regufations, Appendix C Table E, except for beta-BHC and delta-BHC, which are not reporied

In the TACO regutations and so, were taken from the PA Act 2 guidance.

‘. From Sauve, Hendershot, and Allen. 2000.

A. Calculation of the Dilution Factor (DF)
DF = 14+ m
‘L
K hydrautic conductivity 0.16 cmvs 130 meters/day "Dead Creek Final Remedy Engineering
[} hydraulic gradient 0.001 0.001 Evaluation/Feasibity Study Volume {, June
d mixing zone depth 29.87 meters 21, 2002.°
! Infitiration rate 0.3 miyr 0.3 myr Default TACO value
L source length (stream width)
Segment | L (meters)' DF '. Stream width was averaged over stream length.

B 15 1.92 "Dead Creek Final Remedy Creek Bottom Soll

Cc 13 2,08 Enginearing Evaulation/Cost Analysis Volume I,

D 14 1.98 June 21, 2002°

E 12 2.15

F 5 3.75

M 98 1.14

8. Summary Table of input Parameters
— Guwobf CLASS | (mghL) Ko’ Kd'

1,1,2,2-%atrachiorethene 0.000038 524
sipha-BHC 0.00003 1230
bete-BHC 0.00003 2300
cadmhamn 0.005 20
chromium 01 4778
defts-BHC 0.00003 1900
dieldrin 0.00002 21400
nickel 0.1 2333
nitrobenzene 0.0035 648
pentachlorophenol 0.001 592
zinc 5 173t

ATTACHMENT A



master-data table

Input values for Taco Equation

Remediation Objective (mg/kg) = C,, *(K4 +( (8, + ©."H'Vpv))
For 6, = 0, Remediation Objective (mg/kg) = C,, *(K4 +(04/py))

Cu. DF*GWob)
9,= 0 ak filled porosity for sand, assumed saturated.
8, = 0.32 water filed soll porosity.
Poe 1.8 dry sofl bulk density for sand, TACO default for sand.
K. Koc * foc For organics, fixed value for inorganics.
Segment | foc®

] 0.0145

C 0.0185

D 0.0180

E 0.0168

F 0.0085

™M 0.0164

? - foc was calcutated from TOC field data,
foc was averaged over each stream segment,

ATTAC‘"’-'.NT A




Segment F

Cw (segment Fl=
Pos

Koo

Koc =

Segment
F

B, =

Revised TACO Standard
0.000959

0.0002 =OF segment F*Gwuob} for chemical

1.8 dry soll bulk denstty for sand
Koc*toc soll water partition coefficient
524 organic pariition coefficlent for chemicat

foc Kd
0.0085 4.47¢
0.32
Maximum Arthmetic
Detect pass? Mean pasa?
1.00E-02 no 0.0039 no

ATTACHMENT A



atphs-BHC

Cw (segment B)= 0.0001 =DF sagment B*Gwobj for chemical
Cw (segment M)= 0.0000 =DF sagment M‘Gwobj for chemical
[ 1.8 dry soil bulk density for sand
K. Koc*foc soll water partition coefficlent
Koc = 2300 organic partition coefficient for chemical
Segment foc Kd
B 0.0145 33,372
M 0.0194 44.674
[: 0.20 water fitled soll porosity
Maximum Arithmetic
Revised TACO Standard Detect pass? Mean pass?
Segment B 0.002 2.90E-03 no 5.85E-04 yes
Segment M 0.002 2.30E03 no 1.48E-03  yes

A'ITA(“T A




Cw (segment B)e
Cw (segment F)=

Poa
K.
Koc =

Segment
B
F

O,
Revised TACO Standard

Segment 8 0.0019
Segment F 0.0022

0.0001 =DF segment B*Gwobj for chemical
0.0001 =DF segmant F*Gwobj for chemical

1.8 dry solt butk density for sand
Koc*foc sofl water partition coefficient
2300 organic partition coefficient for chemical

foc Kd
0.0145 D372
0.0085 19.647

0.20 water filed sol porosity

Maximum
Detect pass?
0.0077 no
0.003¢9 no

Arithmetic
Mean pass?
1.25E-03 yes
8.21E-04 yos

ATTACHMENT A




Sagment B
Segment C
Segment D
Segment €
Segment F

Cw (segment B)=
Cw (segment C)=
Cw (segment D)=
Cw (segment E)=
Cw (segment F)=

Pee
Keo
K.

Revised TACO Standard

3.74
4.01
3.87
4.18
7.31

0.0098 =DF segment 8°Gwobj for chemical
0.0103 =DF segmant C*Gwob] for chemical
0.0099 «DF segment D*Gwob] for chemical
0.0107 =DF segment E*Gwobj for chemical
0.0187 =DF segment F*Gwobj for chemical

1.8 dry soil bulk density for sand
Koc*foc soll water partition coetficlent
390

0.32 water filled solt porosity

Maximum
Detect pass?
54 no
24 no
40 no
k] no
57 no

cadmium

Arithmetic
Mean
8.25
13.28
19.76
14.2¢
20.31

ATTA‘IT A

pass?

32333




Cw (segment B)=
Cw (segment D)=
Cw (segment E)e

[ 9
Ko
L¥8

[: Y

Revised TACO Standard
Segment B 915,52
Segment D 946.78
Segment E 1024.94

0.1918 =DF segment B*Gwob) for chemical
0.1981 =DF sagment D*Gwobj for chemical
0.2148 =DF segment E*Gwobj for chemical

1.8 dry solt bulk density for sand
Koc'toc sol water parition coefficient

4778

0.32 water filed soll porosity

Maximum
Detect pass?
180  yes
57  yes
170 yos

Arithmetic
Meaan pass?
51.30 yes
4930 yes
4730  yes

ATTACHMENT A



detits-BHC

Cw (segment B)= 0.0001 =DF segment B*Gwobj for chemical
Cw (segment C)= 0.0001 =DF segment C*Gwobj for chemical
Cw (segment D)= 0.0001 sDF ssgment D*Gwobj for chemical
Pee 1.8 dry soll butk denalty for sand
Kee Koc*loc soll water partition cosHicient
Koc = 1900 organic partition coefficlent for chemical
Segment foc Kd
B 0.0145 27.568
C 0.0185 35.150
D 0.0180 34.200
o,= 0.32
Maximum Arithmetic
Revised TACO Standard Detect pass? Mean pass?
Segment B 0.001595 0.0041 no 0.0005 yes
Segment C 0.002180 9.90E-04 yes 0.0007 yos

Segment O 0.002044 1.90€-03 yes 0.0008 yes




Cw (segment B)= 0.000038 «DF segment B*Gwobj for chemical
Cw (segment C)= 0.000041 =DF segment C°Gwob| for chemical
Cw (segment D)= 0.000040 =DF sagmant D*Gwob) for chemical
Cw (segment E}n 0.000043 »DF ssgment E*Gwoby tor chermical
Poe 1.8 dry sofl bulk density for sand
Koo Koc'loc soll water partition coefficlent
Koc = 21400 organic partition coefficient for chemical
Segment foc Kd
B 0.0085 182.801
[¢] 0.018§ 295.900
D 0.0180 385.200
E 0.0168 355.091
[: 0.32 water flad aoll porosity
Maximum Arithmetic
Reovised TACO Standard Delect pass? . Mean pass?
Segment B 0.01 0.049 no 0.00772 no
Segmeni G 0.02 0.011 yos 0.00478  yes
Segment D 0018 0.69 no 01274 no
Segment E .02 0.034 "o 0.00548 yes

ATTACHMENT A



Segment B
Segment C
Segment D
Segment E

Cw (segment B)a
Cw (segment C)=
Cw (segment D)s
Cw (segment E)n

Pes
Kia
K.

Q,=

Revised TACO Standard
447.05
479.93
462.31
500.48

0.1918 =DF segment B*Gwobj for chemical
0.2057 =DF segment C*Gwabj for chemical
0.1981 =DF segment D*Gwaob| for chemical
0.2145 =OF segment E*Gwobj for chemical

1.8 dry soll butk density for sand
Koc“foc soft water partition coefficlent
2333

0.32 water filled soll porosity

Maximum
Detact pass?
630 no
570 no
530 no
600 no

nicke!

Arithmetic
Mean
192
283
207
181

ATTACHAENT A

pass?
yos
yes
yos
yes




Cw (sagment B)e
P
Koo

Koc =

Segment
e
[: Y]

Revised TACO Standard
Segment B 0.007478

nm‘m

0.0087 =DF segment F*QGwobj for chemical

1.8 dry sofl bufk density for sand
Koc'toc soll water partition coefficient
64.6 organic partition coefficlent for chemical

foc Xd
0.0145 0.937
0.32
Maximum Arithmetic
Detect pasa? Mean
0.52 no 0.1268

pass?
no

ATTACHMENT A



Segment 8
Segment M

Cw (segment B)=
Cw (sagrwent M=

Prs

Kas
Kot =

Sagment
8
M
A,
Revised TACO Standard

0.016799
0013318

pentachiorophenal

0.0018 =DF segment B*Gwob} for chemical
0.00tt «DF sagment M*Gwob} for chemical

1.8 dry sofl bulk density for sand
Koc*foc soll water partition coefficient
£92 organic pastition cosfficient for chemical

foc Kd
0.0145 8.590
0.0194 11.473
0.32
Maximum Arithmetic
Detact pass? Mean pass?
4« no 0.9874 no
0.29 no 0.0837 no

ATTA‘W A



Sauget Area 1
HHRA - Creek Bottom Soils

MH'EP/VA T/IONAL

ATTACHMENT B

Figure 3-2 from ENSR, 2001
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Sauget Area 1 E
HHRA ~ Creek Bottom Soils

ATTACHMENT C

Comparison of Groundwater Data from Downgradient Wells to TACO Class |
Groundwater Standards for Constituents Exceeding Tier 2 Class | Soil-to-Groundwater
Remediation Objectives
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ATTACHMENT C

Comparison of Groundwater Data to TACO Tier | Screening Criteria for Class | Groundwater lor Constituents Exceeding Tier 1 Class | Soll-to-Groundwater Standards
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR 'ional

TACO Class |
Groundwater Downgradient Wells
Standard AA-GHL-&#AA-GHL-SJ‘ AA-SW-S1| AA-SW-82| AA-SW-S3| EEG-103 | EEG-104| EEG-105 | EEG-111 | SGW-81 |DW-MCDO|DW-SCHM | DW-SETT | DW-WRIG | SGW-2

Constituent {ught) {ugl) (ugh) | (ugn) {ugt) (ugn} | (ugn) | (vgn) | (ugh) | (ugh) | (ugh) (ugn) | (von) | (upl) (ugn) | (upht)
Cadmium 5 ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ND
Dieldrin 0.02 NO ND ND ND NO NO 0.0026 ND ND 0.0032 ND NO NO NO ND
Nitrobenzene 3.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pentachlorophenol ! ND ND ND ND ND ND ND 0.097 0.13 ND ND ND ND ND ND
1,1,2,2-Tetrachioroothane 0.055 (a ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND

Notes:
ND - Not Detected

TACO - HNiinola Tiered Approach to Correclive Action.

(a) - No TACO value, and no appropriate structural surrogate.

Remediation Goal (PRG), October 1, 1999, used.

Therefore, Region iX Prefiminary
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Dead Creek Final Remedy Engineering Evalue
Response to Comments and Proposed Respc
Sauget Area 1, Sauget and Cahokia, illinois

Analysis
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APPENDIX D

STORMWATER BUBIPING SYSTEM
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the Mayor o 1

August 08. 2002

Ms. Robin Prokop, Plant Manager
Solutia, Inc.

W. G. Krummrich Plant

500 Monsanto Avenue

Sauget, Illinois 62206-1198

Dear Ms. Prokop:

Please be advised the Village Board of Trustees at their regular meeting of August 07,
2002 approved the Agreement between Solutia, Inc. W. G. Krummich Plant and the
Village of Cahokia for Solutia, Inc. to install pumps and associated piping on Dead Creek
between Queeny Avenue and Edgar Street and after the installation of the pumping
system the Village of Cahokia will assume responsibility for operating, inspecting.
repairing, and maintaining the pumping system except as otherwise provided within

he agreement.

Sincerely,

Denita Reed
Mayor of Cahokia

Village of Cahokia 103 Main Street Cahokia, Illinois 62206-1019
Office 618-337-9500 Fax 618-337-9529



- . Solutia Inc.
S O L U T ' A W.G. Krummrich Plant
.. .
. . ° . . . ' 500 Monsanto Avenue
July 30’.2b02pphed Chemistry, Creative Solutions Sauget, lllinois 62206-1198
Tel 618-271-5835
Mayor Denita Reed
Village of Cahokia

RE: Letter of Agreement Between Solutia Inc. W.G. Krummrich Plant and the Village
of Cahokia

Dear Mayor Reed:

This Letter Agreement formalizes the agreement reached by Solutia Inc. (“Solutia”) and
the Village of Cahokia (“Cahokia”) regarding the installation, maintenance, repair and operation
of the pumping system to be installed in Dead Creek. The pumping system will consist of five
submersible pumps and associated piping to be installed in Dead Creek at the following locations
(also shown on the attached map): (1) the earthen berm that covers gas lines midway between
Judith Lane and Cahokia Street, (2) the Cahokia Street culvert, (3) the Kinder Street culvert, (4)
the Jerome Avenue culvert, and (5) the Edgar Street culvert.

Solutia and Cahokia agree to the following:

* Solutia will install the above-described pumps and associated piping. When operational, the
pumping system will move water downstream from one section of Dead Creek to the next
and will reduce the amount of standing water in Dead Creek between Queeny Avenue and
Edgar Street. Some amount of standing water will remain in each Creek section.

= After the installation of the pumping system, and except as otherwise provided herein,
Cahokia will assume responsibility for operating, inspecting, repairing, and maintaining the
pumping system.

» Solutia agrees to furnish a spare pump to Cahokia for use in the event of a pump failure.

» For a period not to exceed five (5) years from the date of this Letter Agreement, Solutia
agrees to repair or replace malfunctioning pumps at its cost. Cahokia agrees to notify Solutia
within twenty-four (24) hours of its discovery of a malfunctioning pump. Such pumps will
be removed by Cahokia and kept at the Cahokia Maintenance Facility for pick-up by Solutia.
Solutia will return the repaired or replacement pump to the Cahokia Maintenance Facility,
and Cahokia will be responsible for replacing the pump.

»  After the five (5) year period has elapsed, Cahokia will be responsible for the repair and
replacement of pumps and all costs associated therewith.

» Cahokia shall pay all costs associated with the operation, inspection, repair, and maintenance
of the pumping system, with the exception of the above-described pump repair or

C:\Documents and Settings\ddride\Local Settings\Temporary Internet Files\OLK4\Lener agreernem with Village of Cahokia_v1.DOC



Mayor Denita Reed
July 30, 2002

Page 2

replacement costs to be assumed by Solutia for a period not to exceed five (5) years from the
date of this Letter Agreement.

*  As the operator of the pumping system, Cahokia shall comply with all local, State and federal
laws related to the operation of the pumping system, including, but not limited to, all
applicable permitting or licensing requirements and environmental regulations.

= By entering into this Letter Agreement, Solutia assumes no responsibility for the daily
operation of the pumping system or any costs associated therewith.

» In consideration for Solutia’s agreement to install the pumping system, Cahokia agrees to
release, indemnify and hold Solutia harmless for all claims, demands, liability and damages
associated with the pumping system. This obligation shall survive termination of the Letter
Agreement.

= This Letter Agreement shall terminate five (5) years from the date of execution by Solutia
and Cahokia.

This Letter Agreement sets forth the entire agreement between Solutia and Cahokia with respect to
the subject matter hereof. All prior negotiations and dealings regarding this Letter Agreement and
the subject matter hereof shall be deemed superseded by and merged into this Letter Agreement.

IN WITNESS WHEREOF, the following parties have reviewed and agree to the above terms and
conditions of this Letter Agreement.

SOLUTIA VILLAGE OF CAHOKIA

[ Jab,
Robin Prokop "I
Plant Manager

W.G. Krummrich Plant

Village of Cahokia

C:\Documents and Settings\ddride\Local Settings\Temporary Int¢raet F iles\OLK4\Letter agreement with Village of Cahokia_v1.DOC 2



